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Preface

The technology base of the AFIT Signal Processing Lab has grown
at an incredible rate. In this author's opinion, future graduate stu-
dents could well spend their entire thesis quarter becoming familiar
with the work that has preceded their own. In hope to ease this
familiarization time, the programs used in this thesis, have been
documented with a follow-on user in mind, and it is honed sufficient
background development for the reader to be able to appreciate and
understand the problems associated with speech processing.

With basic understanding of the Signal Processing Lab Computers,
the CLI (Command Line Interpretor) instructions, and the Superedit
instructions; this thesis should guide follow-on efforts to further
analysis, by similar methods,

The 1981 graduate students were fortunate to be the first
generation users of a computer-interface to a Cromemco A/D and D/A
Converter. (Earlier projects had to have A/D processing done at other
support labs.) This convenience brings with it a responsibility to
develop well documented procedures for use of this equipment; such an
attempt has been made in this thesis report.

This research resulted from a suggestion by Dr. Matthew
Kabrisky, Professor of Electrical Engineering at the Air Force Insti-
tute of Technology. Tne research is a processing technique to extract
features (or characteristics) that are important in analyzing gravity
distorted speech.

I owe thanks to Dr. Kabrisky for his suggestions and help

during this work.
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A special thanks is also due Captain Larry Kizer, who is pri-
marily responsible for the AFIT Signal Processing Lab. Only small
parts of this work could have been completed without this extremely
well-planned facility.

Finally and most importantly, I wish to thank my wife/friend/
partner/lover: Marsha. Without her support, encouragement, confi-

dence, and understanding, this study could have been started but never

finished.

J. Calvin Hunter
Capt USAF
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Abstract

An algorithm to determine energy shift along the time axis was

applied to digitized speech data, which had been recorded at six dif-

ferent gravity levels. The analog speech was recorded during centri-
fuge tests at the Air Force Medic&] Research Lab, Wright-Patterson
AFB, Ohio. The data was then digitized, Fourier transformed, high
frequency preemphasized, channel compressed, and energy-normaiized.
The processed files were checked for time-duration of each word in
both the time and frequency domain. Large time-duration differences--
up to 200 msecs--were recorded; but there was no statistical mapping S
pattern of distortion versus gravity level. Time distortion of the ]
speech energy within a given gravity level was as significant as the

distortion between gravity levels. The results indicate that no

additional time-warping considerations will need to be made, within
the speech recognition algorithms, to compensate for gravity fluctua-

tions.
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A ok G e e s

TIME AXIS
ANALYSIS OF GRAVITY
DISTORTED SPEECH

! I Introduction

Background

¥an took to the air by brute force. He used his eyes for

orientation and his muscles to maneuver the aircraft by altering the
flight surfaces. Even in today's accelerated technology, not much has
changed: hydraulic devices ease the flight surface altering proce-
dures; and instruments give accurate position information; but touch
and sight are still the only human functions which are used exten-
sively in powered flight.

\ Current-generation, single-pilot aircraft stress the human

motor responses to the point that the aircraft "cannot be flown during

full combat maneuvers" (Ref 8). The button pushing, switch moving,

and dial turning must be replaced with alternate functions.,
Present\sfforts are attempting to explcit one other human

; function-fsééecho If voice commands can be recognized by machines,

{ these commands could more effectively activate many modern aircraft
i;i cockpit procedures which are now perfermed by sight and touch.

§ The major problem with Qroggssing speech is that speech must be
1 processed; not some smooth, predictable waveform. The energy produced
by the human voice poses an enigma in the world of signal processing.

The energy which forms the fundamental sounds (or phonemes) of speech

‘ are the component parts of all words in all languages. Phonemes can




be combined in different ways to produce any vocal sound. The number
of phonemes varies, not only from one language to another, but within
any given language. For instance: the word 'bottle', as pronounced
in some parts of the Norfheast, contains a glottlestop (a glottlestop
is a sound within the larynx which results from a rapid closure of the
glottis); or in the South, the vowel 'i' has a distinctively flatter
sound than in other areas. Disregarding these occasional anomalies,
English contains approximately 42 phonemes.

The different phonemes are produced by variations in the speech
apparatus. The parts of this 'instrument' are the lungs, the larynx,
the pharnx, the nose, and the mouth (see Figure 1). The lungs produce
an airstream which passes through the glottis (the cleft or opening
between the vocal folds, or vocal cords, at the upper orifice of the
larynx). The vocal folds vibrate at a frequency determined by their
mechanical properties (taughtness, length, and mass and by the air
pressure in the lungs. The acoustical pressure then passes through
the pharynx, into the mouth and out. The velum (or soft palate) opens
during certain sounds, such as nasalized vowels, and allows the air to
also pass out through the nose.

The speech apparatus can be configured in three different ways,

giving rise to three different phoneme types. First, the vowel sounds

result from the periodic opening and closing of the vocal folds by the
lung air pressure and the laryngeal muscles. As the vocal folds open,
the velocity of the air from the lungs reduces the air pressure be-

tween them. They then close, causing another build-up of air pressure

in the lungs. The rate of this cycle is the fundamental frequency, or
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Figure 1. The Human Vocal Tract (Ref 9)
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pitch of the voice. Secondly, the fricative sounds, such as 'f', 'sh',

'th', 's', 'z' are aperiodic or noise-like sounds. They result from
turbulent air flow between the upper teeth and the lower lip, tongue,
or lower teeth. The combination of the first two phoneme types, that
is, a periodic sound and a noise-like sound, produce sounds such as

‘v'!. Thirdly, the plosive sounds, such as 'p', 't', 'k' are bursts of

acoustic pressure. The forward parts of the mouth (tongue, lips,
and/or teeth) release this energy by suddenly opening and freeing the
built-up air pressure.

~The vocal tract can then be considered to be a variable
acoustic resonator, which is about 17 c¢cm long. As with all acoustic
resonators, the sounds which will transmit through it are highly de-
pendent on frequency (the sounds that correspond to the resonant
frequencies are transmitted at a much higher amplitude than those
that are far from resonance). The important frequencies are those
which have integer multiples of 1/4 wavelengths which will fit
exactly within the length of the vocal tract (17 cm). These reso-
nances or formants are at: 500 Hz (1/4 wavelength), 1500 Hz (1/2
wavelength), 2500 Hz (3/4 wavelength), and 3500 Hz (1 wavelength).
(NOTE: Some freguency transmission continues up to approximately
10 kHz.)

To digitize human speech, a sampling rate must be used which
is high enough to capture all of these resonant frequencies. For a
minimum of two samples per cycle (Nyquist sampling criteria), a
sampling rate in excess of 7 kHz is required.

The above information provides a basis for data capture and

b LT TERC TSNS ST~ DU SRV § TR

Shaaiiohnii, s e

i




[ e

[RESNNN

e i AR ke

data anaiysis of human speech phonemes; leaving two important
questions: 1) Do phonemes contain the essence of speech intelligi-
bility? 2) Can normal signal processing and measurement processes

such as Fourier Transforms extract the characteristics (or features)

of phonemes? The answer to both questions seems to be: ‘yes' (Refs 1;
6). Based upon that assumption, the AFIT Signal Processing Lab is con-
centrating on phoneme characterization, phoneme processing, and phoneme
based recognition processes. The assumption seems well founded since
these speech sounds are the energy which the human ear processes in

its speech recognition function.

Phoneme~based methods are among those found in the ten or more
speech recognition units, which are presently available on the market.
These units are single-word recognizers with recognition rates of
95-99%.

Unfortunately, these impressive recognition rates decrease
rapidly outside of an ideal lab environment; such as an aircraft
cockpit, where speech is corrupted by two major factors: noise and
gravity fluctuations. Much work has and is being done on the effects
of noise and how to best counter it. Communication fields, unrelated
to speech processing, have contributed many of the breakthroughs in
noise cancelling. Much more research is needed, however, in the
specific problems that the human voice produces. Unlike noise, the
second problem is unique to the aircraft cockpit: the distortion of
speech which comes from increased gravity during flight. These in-
creased G's can approach six or seven times that of normal gravity.

This applies excessive stress to the entire body. Two possible
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sources of distortion exist: 1) The vocal system or the oxygen mask/
face combination could physically distort, which would cause frequency
shifts; these would occur if the mechanical properties of the vocal
tract, face, or oxygen mask were to change. 2) The stress on the body
could make it more difficult to speak. If this is the case, the fre-

quency would be relatively constant; but the time which it takes to

make certain sounds would change,

Summary of Current Knowledge a
Only one other study has attempted computer decoding and ana- |
lysis of G-stressed speech signals (Levine, Ref 4). The data was
insufficient and uncontrolled, which led to inconclusive results. T
However, the excellent research methods produced evidence of a tendency

toward a time shift (or slowing of the speech) as the predominant dis-

tortion.

| Objective

The objective of this study was to provide a systematic and

documented method for extracting the features, or characteristics, of
G-stressed speech. Thereby providing the tools for further study;

and providing verification of the results reported by Levine, which
fﬁ‘ really must be considered anecdotal because of the small data set.

4 The reason for this objective is that an extensive amount of data will
need to be processed tc totally verify the source and extent of the
distortion. Without a systematic method, the same processes could be

repeatedly performed. Positive results would produce a mathematical

expectation and representation of this distortion., With that
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information, a speech processing/recognition algorithm could reasonably
be expected to counter the distortion.
1) Speech does not distort under gravity loads in any predictive way;

or 2) The distortion is not speaker independent, nor can it be made to
be so. If either of these conditions are found, and the distortion is

extensive, current technology offers no certain immediate solution.

Scope

The data was limited to a 15-word vocabulary from one subject.
This was principally done to rule out effects of speaker independence,
for the initial study.

gravity levels was then processed for feature extraction.

Approach

This research was divided into four main areas:

1.

Data Acquisition

a. Original Recording

b. Editing

c. Analog-to-Digital Conversion
Data Reduction

a. Discrete Fourier Transform
b. Channel Compression

c. Spectrogram Production
Feature Extraction

a. Word Length

b. Frequency Length

Final Analysis

Negative results would be:

Utterances of each word at six different




Assumptions

The only perceived hope for a solution to the speech distortion
and classification problem is digital-computer-processing techniques.
The extent to which speech must be processed, to make it a manageable
sized data set, raises questions of maintaining the signal integrity;
especially since many of the procedures are not truly reversible (for
instance: a Fourier Transform process which saves only the magnitude
cannot be inverted because the phase information has been discarded.)
Care must then be used to insure that the techniques involved do not

impose information onto the signal that might later be recognized as

distortion during signal evaluation.




11  Data Acquisition

Original Recording

BRRE Oy, SedsE il

The data tapes were produced by the Aerospace Medical Research
Laboratory (AMRL), Wright-Patterson AFB, Ohio. Three subjects repeated
a 15-word vocabulary at 2G, 3G, 4G, 5G, and 6G. Regrettably, only one
subject established a "baseline" at 1G; without a "baseline", the data
from the other two subjects was useless for the initial study. The
words used for the test were: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, frequency,

enter, CCIP, threat, step.

Editing

The original tapes were recorded on a 4-track, Teac 40-4, at
15 IPS. They were edited onto a 4-track, Ampex-700, at 7-1/2 IPS.
The speech data was recorded on channel 1, and the editing notes on

channel 2. The speed reduction and the elimination of nonspeech in-

formation reduced the 17 original tapes to three edited tapes.

Analog-to-Digital Conversion

The audio system of the Signal Processing Lab was connected as
shown in Figure 2 (for configuration see Appendix Al). The sampling
rate was 8 kHz with lTow-pass filtering at 4 kHz to prevent high-
frequency aliasing (the filter blocked higher frequency harmonics
while not attenuating any important speech information).

The program used to digitize the data was "audiohist" (sze
Appendix B2), which was produced in concert with Capt Paul Finkes

(Ref 3). A simplified look at "Audichist" can best be seen by studying
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program "Audio", which details only the digitizing function (see
Appendix B1). "“Audiohist" added voltage-level checks, editing of the
file size, and histogram production (see Figure 2).

The original digitized file size was 88 disk blocks. These were

256 integer word blocks, for a total word length of:

Word length = 88 X 256 = 22528 integer words (1)

Sampling at 8 kHz made the original file time length:

Time length = 22528/8000 = 2.82 seconds (2)

Most of the words were less than one second long, but the tape-
recorder-turn-on time and coordination with energizing the computer
sampling function required a longer sampling window. The files were
then checked for clipping and edited to 24 blocks or 0.77 seconds in
length. Both of these processes were performed from within "Audio-
hist." (NOTE: The word "CCIP" was the longest word and had to be
extended to 32 blocks. Because of the difficulty which this block
length inconsistency posed, "CCIP" was eliminated from the initial
analysis. It could have been included and treated as a singular case,
but that seemed inefficient for first-time testing. The files then
consisted of 6144 discrete amplitude values (24 blocks X 256 words =
6144 words) that were spaced 1/8000 of a second, or 125 usec apart.
The voltage range of the A/D Converter in the Cromemco is %5

volts. These voltage amplitudes were stored as 12 bit, two's

11




complement, binary numbers; with the most significant bit (MSB), which
is the sign bit, extended to fill the full 16 bit integer word of the
Nova Computer. This leaves 11 bits to contain the voltage values. If i
all 11 bits are set, the full dynamic range of the sampler has been }
reached, and higher values will be clipped. |

The full-range values decode as + 2047,, (which is + 2]]-1). ;
So:

+5.0 volts = 2047 (3)

+1.0 volts = +2047/5 = +409.4 (4)

(NOTE: The internally-stored, computer representation of the analog

voltage values is in two's complement form; therefore, the transforma-

tion shown in equations (3) and (4) must be used to properly recover

the actual voltage values.)

A1l of the filenames, G-~levels, words, and original tape

numbers for subject 'C' are in Appendix A2. There were three subjects:

'C', 'M', and 'S'; 17 data tapes, one or two word series (depending on

G-level); three to five runs per series (depending on G-level); and

seven or eight words per series. (The runs were individual events, or

spins, in the centrifuge. The word series were different ways in

which the words were ordered for presentation to the pilot on the

visual display.) Alist of all filenames for all words is in Appendix A4,

12




Each word was assigned a different filename. The general file-

name format is either:

X X X X X X

‘ l— word position in the series
1
run number ‘

series number ]

tape number

subject identification

or

X X X X X X
‘ L— word position in the series
word abbreviation

'T' (for training)

tape number

subject identification

Example: If Subject 'C', on tape number 3, during series 1, run 2,
said the word of interest as the seventh utterance of that run and

series, the filename would be: ]

c 03 1V 2 7

or, if the word of interest was 'enter' ard the utterance was the

13




fifth one during the training mode, the file name would be:

e —_—

C 03 T E 5
.‘ ' 4
4 The filenames are rather complicated, but were formatted as a refer-
ence to the original tape documentation (see Appendix A3).
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I11 Data Reduction

Discrete Fourier Transforms (DFT)

The first data reduction step, after editing, was to find the
frequency content of the words. A Hanning Window was initially con-
sidered because of its advertised reduction in high frequency aliasing;
but since Neyman (Ref 5) reported no increased performance with this
window, a Rectangular Window was used for simplicity.

Performing a DFT on the speech files is equivalent to passing
the words through a bank of audio filters and noting the amplitude
value of each filter. The DFT operation is incorporated in program
"FT32V" (see Figure 3 for flowgraph; and Appendix B3 for program list-
ing). The 24 block, or 6144 element, speech files were DFT processed
at a rate of 64 elements per "Call' to 'DFT4' (DFT subroutine). The
64 element output, from ‘OFT4’', has only 32 unique values: The first
element is the DC content of the speech file; the next 31 elemental
amplitudes (or frequency amplitudes) are integer multiples of 125 Hz,
ranging from DC to 3875 Hz (see Table 1). The frequency separation is

found from:

Sampling Frequency

T Elements Processed ~ |reduency Separation (5)
or specifically:
B—ms’%ﬂ = 125 Hz (6)

15
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TABLE I

Elemental Frequency Values of DFT Process
Program 'FT32V'

FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY

(1) = 0.00Hz  FREQUENCY (17) =
(2) = 125.00Hz  FREQUENCY (18) =
(3) = 250.00Hz  FREQUENCY (19) =
(4) = 375.00Hz  FREQUENCY (20) =
(5) = 500.00Hz  FREQUENCY (21) =
(6) = 625.00Hz  FREQUENCY (22) =
(7) = 750.00Hz  FREQUENCY (23) =
(8 = 875.00Hz  FREQUENCY (24) =
(9) = 1000.00Hz  FREQUENCY (25) =
(10) = 1125.00Hz  FREQUENCY (26) =
(11) = 1250.00Hz  FREQUENCY (27) =
(12) = 1375.00Hz  FREQUENCY (28) =
(13) = 1500.00Hz  FREQUENCY (29) =
(14) = 1625.00Hz  FREQUENCY (30) =
(15) = 1750.00Hz  FREQUENCY (31) =
(16) = 1875.00Hz  FREQUENCY (32) =

2000.00Hz
2125.00Hz
2250.00Hz
2375.00Hz
2500.00Hz
2625.00Hz
2750.00Hz
2875.00Hz
3000.00Hz
3125.00Hz
3250.00Hz
3375.00Hz
3500.00Hz
3625.00Hz
3750.00Hz
3875.00Hz

17
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The size of one of the time slices (of 64 elements) is:

64 X 125 usec = 8 msec (7)

This time-slice size is less than the shortest possibie identifiable

speech sound (which is approximately 10 msec). The block length of

each time slice is:

256 words/block
64 words

1/4 block (8)

Saving only the nonredundant DFT elements left 1/8 block. The next
step in Figure 3, logarithmically increased, or preemphasized the mag-
nitude of the high frequency components. The need for preemphasis
arises because of the energy distribution of speech across the fre-
quency spectrum: most of the speech energy is concentrated in the
frequencies below 300 Hz; and above 500 Hz, the energy must be pre-
emphasized to permit energy comparisons with the lower frequencies
on the same scale. Several forms of preemphasis have been used (Refs
5:19-22; 7:669-670), but an increase of 6 dB/octave, starting at
500 Hz was used because it experimentally produced the desired high
frequency highlighting on the spectrograms of the words. Preemphasis
is also believed to closely simulate the processing performed by the
ear thereby treating the data in a more human oriented manner.

The next data reduction step, shown in Figure 3, was channel

compression. Adjacent pairs of the 32 element arrays were combined

18
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and averaged into 16 elements (again a nonreversible process). This

left a file size of 1/16 block. Two copies of this 1/16 block file
were made; one which maintained the original energy of the word and
one which was later energy-normalized. Energy normalization was

;jl accomplished by dividing each element in the file by the square root
of the sum of the squares of all elements--according to Parseval's

relation (Ref 6:125):

_ 2 2 2 \1/2
En = (x1 + XZ +....% X32) (9) ]
where
E = Normalizing energy

x
n

Elemental values of the 32 component
vector produced by 'DFT4'

The normalized vector/array/or file was then found from:

X1
X =(E—+—+..+— (]0)
n
This guaranteed that no single element was greater than one, and that
= the total energy of the file equalled one (1). The step compensated
for energy, or volume, fluctuations that could have arisen from
variances in: record-levels; tape quality; equipment temperature;

ambient air temperature; and most predominantly, speaker energy, or

19
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volume. None of these variances, unless excessive, thwart human
hearing, which suggests that scmething akin to energy-normalization
may be routinely occurring in the function of the ear and brain.

The preceding steps were repeated 96 times to complete the

"
)
!
t
i
¥
i

processing of all 24 blocks (6144 elements), which produced six (6)
blocks of processed data (96 X 1/16 block = 6 blocks). The un-
normalized files were saved directly on disk. The energy-normalized
files were further processed to find the beginning and end of the
word, and suppress the energy of the nonword data, before being saved. 1
(The energy-normalized files had an 'E' prefix added to the speech

filename; the unnormalized files had a 'U' prefix added.)
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IV Feature Extraction ‘

Spectrograms

Spectrograms were produced for data-quality verification; a
step compelled by the extensive processing and the number of non-
reversible processes, which were performed. The spectrograms of the
digitized speech files produced by "SPECGRAM32" (see Figure 4 for flow-
graph; Appendix B4 for program listing) were compared to the ones pro-

duced by previously proven programs (Ref 2). The parameters within

'FT32V' were then tuned for proper high-frequency preemphasis, and non-

word energy suppression. The spectrograms of one utterance of the full
14-word vocabulary are in Appendix C2.

Study of the spectrograms, permitted word identification

through all six G-levels; indicating that a major portion of the word-
identification frequencies were retained. (NOTE: Frequency variance
was not ruled out as a possible source of distortion, at this point;
however, with the initial objective being to find the main source of
distortion, the apparent small variance in frequency was bypassed in
search of greater changes.) 3
The spectrograms showed that the most obvious change in a word
from one G-level to another, was a shift in energy along the time {
axis. This could result from a change in the time needed to say a A

particular word at different G-levels; that is, if the effort required

to say any word was increased from 1G to 2G, thereby requiring more
time to complete the utterance; and if that variance was any calculable
and predictable function, linear or nonlinear then a distortion func-

tion could be defined by that relationship.
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Time Axis Analysis

Initial indications were toward just such a relationship:
Checking a sample utterance of 'ZERO' at 1G and 2G showed that the 2G

word was more than 30 msec longer than the one at 1G. Seemingly, the

energy had shifted--and significantly. Further checks through a small
auxiliary program (not shown here), showed that the average of the word

lengths for the five training utterances of '0' at 2G was also more

than 30 msec longer than the same average at 1G. (Data produced by the
word-start and word-end feature of 'FT32V' was used for this comparison

with a voltage threshold of 1.0 volt.)

Because of the possible significance of this indication, the now
increased need for accuracy, and the fact that 'FT32V' was far too slow
and complex to use for the extraction of this small data set, another
special-purpose program was written: 'FSTART' (see Appendix BS).
'"FSTART' established the word-start and word-end (hereafter referred
to as: word-start/end) voltage threshold by the amplitude of the non-
word noise in the file. Thereby ruling out the effects of noise-level
variance from one file to another. The percent above that threshold,
which would be fdentified as word data, was preset at 75% or selectable
interactively. As a back-up procedure, the amplitude of the frequency
components, produced by 'DFT4', were processed in a manner similar to
the voltage threshold. The difference being that the voltage threshold
level was established by checking each of the 6144 elements in the
speech file for a threshold and word-start/end indication. While the
frequency components were checked for a threshold and word-start/end

indication in 1/4 block increments, and in the frequency domain--

23
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specifically, at the low-frequency end of the spectrum (125 Hz to 375
Hz). Further justification for using this frequency-change-detection
procedure is: 1) From speech plots such as those in Appendix Cl, the
word-start/end would be visually identified by the frequency change
which initially and terminally differentiated the word data from the
noise, and 2) From an audio playback of the words, the word-start/end
would be audibly detected when the amplitude of the word-data fre-
quencies were large enough to be discriminated from the background
noise. 'FSTART' modeled these two human functions, but operated inter-
actively to permit intervention and invocation of engineering judgment
whenever the machine made obvious errors. If the word-start/end had
been properly found, the voltage and frequency checks should complement
each other; large differences could be an indication of a poorly
identified word-length. The threshold percent levels could then be in-
creased to insure that the identified word-length was not miscued by
noise spikes.

Using 'FSTART', the word-length average for the five training
utterances of '0', at 1G and 2G, were again checked and found to be
comparable to the data produced by 'FT32V'., 'FSTART' also calculated
the word variance; that is, the difference between the longest and
shortest word-lengths. (See Appendix C3 for 'FSTART' output.) The
output results are also shown grapnically in Figures 5-18, for G-levels
1-5 (the 6G tape was too corrupted by noise for meaningful output or
comparison), Stucdy of these graphs showed the "initial indication"
described earlier in almost all of the words; that indication was

toward a large word-length variance from 1G to 2G, but that variance

24




was not sustained through all G-levels. The shift from 1G to 2G is

predominantly the largest and the most surprising, because what has

been called 1G throughout this report, for simplicity, was actually at

1.46. (This is the lowest spin rate which the ARML considers suffi-

cient motion for the extraction of baseline data.)
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vV Conclusions

Study of the 'FSTART' output (in Appendix C3) showed that, with

few exceptions, the variance of a word within any single G-level was

' ' greater than the variance of that word from one G-level to another,
These two variances were at best, statistically based observations,
without direct mathematical correlation; therefore, there could be no
meaningful comparisons. However, this result clearly showed that the
uncontrolled, or unreported, variables were of greater significance
and impact than the presumed control variable, which was G-level.
This variance within a G-level is a good guideline for maximum word
variation needed for a word recognizer. The time distortion, or energy
shift along the time axis is a phenomenon of human speech--words cannot
be sequentially or randomly repeated for an exact amount of time. If
a time-warping function is incorporated into a word-recognition al-
gorithm, and if it can permit up to a 200 msec wordlength variation,
then the recognizer should work as well at 5G as it does at 1G, from

'3 a time-distortion consideration. Therefore, if word-recognition fail-

ures occur, they should be attributable to frequency changes.
This final analysis was based upon a data set which was a

massively reduced subset of the potential processing capability of the

S |
IS
»

Ty files produced by 'FT32V'; but the categorization, for time distortion,

a2
%

: { corrupted.

needed no further processing on a data set which was this badly noise
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V1 Recommendations

The noise level--in particular, the 60 Hz and associated har-
monics--caused serious problems with obtaining the desired distortion
and categorization accuracy. Although the frequency content of the
speech information could be analyzed despite the noise, the voltage
levels could not be accurately evaluated. This undesirable noise
should have been easily eliminated. The centrifuge recordings should
be reaccomplished with better quality control and test hook-up design
to insure proper signal/noise ratio. Then a quality baseline could
be permanently evaluated and stored in the Speech Processing Lab for
future work with frequency distortion and noise corruption.

Many samples of each word are also going to be required to
permit prototype construction of those words. Approximately 10 mega
bytes of data was processed during this study, but no more than five
utterances of any given word at a single G-level were available; many
more will be required.

As stated in the Conclusions Chapter, the gravity variances
should be easily accommodated by a speech recognizer which works at

1G. However, the results in this report suggests the presence of un-

controlled and unreported, data-varying, driving forces of significant

magnitudes. Figure 19 shows the average wordlength of all words,
which was computed from the average sum of the wordlength of all 14
words at each gravity level. These forces may be physiological, psy-
chological, and/or environmental; for instance: time of day, time
since last meal, physiological vital signs (heart rate, respiration

rate, and blood pressure), amount of brain wave activity, fatique/
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alertness, temperature, humidity, ambient brightness level, etc.
Further categorization of the seemingly uncorrelated results,
in this report, will require extensive investigation of these bio-
Togical factors. The limited set of these factors which are report-
able/measurable may not be controllable; thereby, making them interest-
ing but of no practical value. Verification of that fact would be the
final testimony that the innate wordlength variance must be accepted
as a normal occurrence in human speech. A suggested alternate approach
would then be to perform finer gravity increments and analytically com-
pare that data with the variance curves presented in this report.
A final note: As speech recognition techniques are studied,
one cannot help but be impressed with the extreme difficulty of re-
ceiving, processing, understanding, and acting upon a spoken command--
something which my three-year old does very well; but only if he wants

to. If we could only machine duplicate an unmoody three-year-old!
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APPENDIX A1  CONFIGURATION OF AUDIO EQUIPMENT

AMPEX ATR-700 TAPE RECORDER

b ! CONTROL NAME SETTINGS
‘ CH 1 (ON HEAD COVER) REPRO
CH 2 (ON HEAD COVER) REPRO
HEAD (ON HEAD COVER) 27
CH 1 RECORD SAFE
CH 2 RECORD SAFE
SPEED HIGH (7-1/2 IPS)
REEL SMALL
VARI-SPEED OFF
EDIT OFF
CH 1 'A' RECORD LEVEL OFF
] CH 1 'B' RECORD LEVEL OFF
3 | CH 2 'A' RECORD LEVEL OFF
‘ T CH 2 'B' RECORD LEVEL OFF
RECORD EQ 1
) RECORD BIAS 1
} RECORD LEVEL 1
; CH 1 MONITOR TAPE
CH 2 MONITOR TAPE
MASTER RECORD OFF
CH 1 OUTPUT VARIABLE (MEAN OF 8)
CH 2 QUTPUT VARIABLE (MEAN OF 8)
HEADPHONES PLUGGED IN
CH 1 HEADPHONE VOLUME FULL
CH 2 HEADPHONE VOLUME FULL

ROCKLAND FILTER

CONTROL NAME SETTINGS

CUT OFF FREQ 4.00 X 1k
@dB GAIN/20dB GAIN @dB

FLAT AMPL/FLAT DELAY FLAT AMPL
HI PASS/LO PASS LO PASS

(BOTH CHANNELS HAVE THE SAME SETTING)

CROWN AMPLIFIER D75/ATTENUATOR

CONTROL NAME _ SETTINGS
VOLUME CONTROLS SET AS NEEDED
| ATTENUATOR ALL SET TO '@’
i '. Al.1
' ¢
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FILZS
03T
303732
28379z
Ca5TC4
C03T05
Ca3T11
203712
TO5T13
CO3T14
C03T15
CoO5TN
cesv22
03723
Ca5724
205728
203731
03732
203733
CC3T734
CO3T35
COZT41

AT
uOJ I"r2

03743
CC3T744
C03T45
C03751
03732
03753
CO3T54
05738
C03T781
203752
CO5Té5
C03TG4
CO3TG5
CO3TT1
03772
Ca3T773
2C53T74
Co3T75
CO3T31
C0>T32
Ce3TE3
C05T34
35765
COZTei
CC3732
203793
C03T94
CO5T95
CO3T2

SUTJEC S=LVL R0 TAPZ
SULJECT=-C  1,4G'S ol TWPE 3
SUZJECT=C  1,4G'S3 1o TAPE 2
SUBJECT=C  1,451S 15 TAPZ 3
SUSJZCT=C 1,435 o TAPE 3
SUGJECT=C  1.4G'S G TAPZ 3
SUSJECT=C  1.4G'S e TaPE 3
SUCJECT=C 5315 "t TAPZ 3
SUSJECT=-C  1.38'S T TAPZ 3
SUZJECT=C  1.40G'S "t TAPEZ 3
SUSJECT=-C  1.4G'S e THhPE 3
SUCJECT=C  1.457'S '2 TAPT 3
SUSJECT=-C 1.4G'S 12 TAPE 3
SUZJECT=C  1.4G'S 12t TAPE 2
SUSJECT=-C 1.4G'S 12 TAPE 3

UZJECT=-C  1.4G!'S 2 TAPE 3
SUZJECT=C  1.4G'S 131 TAPZ 3
SUSJECT=C 1.43'S 131 TAPE 3
SUSJECT-C  1.4G'S 131 TAPE 3
SUSJECT=C  1.46'S 131 TPz 3
SUZJECT-C  1.40'S 131 TAPE 3
SUZJECT=-C 1.4G'S v4t TP 3
SUSJECT-C 1.46G'S t4e TAPE =
SUZJECT=C  1,4C'S ran TAPE 3
SUCJECT=C  1.4G'S 14 TAPZ 3
SUSJECT=C  1.4C*S 141 TWE 3
SUSJECT-C  1.4G'S 151 TAPE 3
SUZJECT-C  1.45!'S 'S5 TAPE 3
SUSJECT=-C  1.43'S 51 TAPE 3
SUZJECT=-C  1.4G'S t50 TAPE 3
SUSJECT-C 1.401S 151 TAPE 32
SUSJECT=C  1.405'S tee TAPE 32
SUSJECT-C  1.4G'S 15 TAPE 3
SUSJECT=C  1,46'S 1 TP Z
SUZJECT=C  1.4G'S 50 TAPE 3
SUBJECT=C  1.4G'S ' TAPE 3
SUSJECT=C  1.4G'S 71 TAPE 2
SUSJECT=C 1.451S 17 TAPz 3
SUSJECT=C  1.43%5 T TAPE 3
SUSJECT=C 1,432 LA TAPE 2
SUCJECT=-C  1.,404:5 7 TAPE 3
SUSJECT-C  1.43'5 T APE 2
SUSJECT=C  1.45'S 131 TAPE 3
SUSJECT=C  1.,4G'S 13 TAPE 3
SUZJECT=-C  1.4518 '3 THPE 3
SUDJECT=C  1.40G'S o TAPE 3
SUZJECT=C  1.4G'S 'g TAPE 3
SUBJECT=C  1.4G'S 'a TAPE 3
SUZJECT-C  1.4G'S 1Gr TAPEZ 3
SUZJECT=C  1.4G'S 1o TAWPE 3
SUBJECT=C  1.4CG'S e TAPE 2
SUSJECT=C  1,4G1S cCir TAPE 5
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FILES SUCJEDT S=LYVL nORD TAPE
cos37ez SUCJECT-C  1.4518 cer? TAPE 3
SC3TC3 SUZJECT=-C  1.4G'S ceip TAPE 3
CA3TC4 SUZJECT=-C  1.43'S ccie TAPT 2
JO3TCS SUCJECT-C  1.43'S CCIF TAPE Z
CO3TE1 SUCJECT=C  1.4G'S EITER TAPE >
C03Tz2 SUZJEST=C 1,453 EITER TAPE 3
CO3TES SUCJECT=-C  1.4G'S ENTER TAPE 2
C33TE4 SUZJECT-C  1.43'S THTER TAPE 2
CO37z5 SUEJECT=C  1.4CG'S EHTER TAPE 3
S23TF1 SUCJECT-C  1.4G'S FREJUELCY TAPE 3
C03TR2 SUZJZCT=-C  1.401S RPESUENCY TAPZ 3
SASTF3 SUZJICT=-2 1,458 FRETUENSY TAPE 3
CO3TF4 SUSJECT-C  1.48!S FREQUENCY TAPZ 3
CI5TFS SUSJECT=-C  1.4G*'S FREQUENCY TAFE 3
SC3TS1 SUSJECT=C  1.4G!S STER TAPE 2
CO5TSs2 SUBJECT-C  1.4G'S STER TAPE 2
SO37S3 SUSJECT-C  1,43'S STER TAPE 2
CO3T54 SUCJECT=C  1.4G'S STER TAPE 3
CO5T7S3 SUSJECT=C  1.4G!'S STeP TAPE 3
203N SUCJECT=-C  1.4G'S THREAT TAPE 3
Co3T12 SUSJECT=C  1.4G'S THREAT TAPE 3
03773 SUSJECT=-C  1.4G'S THREAT TAPE 3
Co37T4 SUSJECT-C  1.40'S THREAT TAPE 3

O3TTS SUZJECT-C  1.4G'S THREA TAPE 5
13701 SUSJECT=-C 2 G'S o TAPE 13
C13702 SULJECT=-C 2 G'S g TARPE 13
C153705 SUCJECT=-C 2 G'S RO TAPE 13
C13704 SUCJECT-C 2 G'S e TAPE 13
C13T11 SUSJECT-C 2GS e TAPE 13
c137T12 SUCJECT-C 2 G'S LR TAPE 15
CI15T13 SUSJECT-C 2 G'S e TARPE 13
C13714 SUBJECT=C 2 G'S e TAPZ 13
C13T13 SULJECT-C 2 6G'S AR APZ 15
CI13TA SUZJeCT=C 2 G'S 12 TAPZ 15
C15722 SUSJECT=C 2 G'S 21 TAPE 15
C13723 SUBJECT=-C 2 G'S 2 TAPE 15
C13T24 SUSJECT=C 23S 12! TAPE 15
C13723 SUSJECT=C 2 G'S R TARPE 13
C13731 SUSJECST=C 2GS 13 TAPE 13
C13732 SUCJECT=-C 2 G615 3 TAPE 13
C13733 SUSJECT=C 2 G's 131 TAPZ 13
C13734 SUCJECT-C 2 G'S t50 TARE 13
C13735 SUZJECT=-C Z G*S 1z TAPE 13
213741 SUBJECT=C 2 G'S T4 TAPE 13
C13742 SUSJECT=-C 2 G'S v4r TAPE 13
C13T43 SUBJECT=C 2 G'S T4 TAPE 13
C13T44 SUBJECT=-C 2 G'S T4 TAPE 13
C13745 SUsdeCT-C 2 G's T4 TAPE 13
Ci3T51 SUCJECT-2 2 G'S 150 TARE 15
C13752 SUSJECT=C 2 G'sS 15t TAPE 13
C153753 SUSJECT-C 2 G1S 151 THRE 13
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SILES

13784

C127535
C12TH
213752
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WORD #

NMeEENM SN MeE N et NN AN NN —~ N NN

et et NN ettt = NN eArdrt et et ONIONIONI NN ettt et ==t OIS

»

_> ’!‘"?“"

G-

LEVEL | SERIES | RUN | REMARKS

#

11
12
13
14
15

" TAPE

A3.3

Sura e LWk ha e Sta e omee 8 L e e L A e . - s e




e > 4 - s

y

0l w . L 0 o N © <r v o 78 — N - 4
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':' O MO I~ L OO=Um WNOANOLR~NONDW mO TV M~ LU 00 W
T ULONDWVANAWLOM OMOUMEWLOVNUOUO OWNSW o NV ML N& N - 4

- M OVNLWLWOOUDONO OTRINMULULDNN~L L~ O M- W

L oA e i s

N RO OIOVNNE REVETNMLON WOWO OO~ N
OO O~ IND LOODAVONDL NTN~N ODNOVD X
:A A= E
A o :
& i
= {

NSNS AN A NS ~ NN NNt

LEVEL | SERIES | RUN | REMARKS

- ot et et el OO O IO ot et vt ot ot OO OO O ot et ot et ot O O O OV O
335
=1
‘]
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"
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APPENDIX A4  PROGRAM LIST OF ALL

G-LEVEL SUBJECT  TAPE #

C 03




PIX A4

— e ——

T S
TC T TS
TC TT TS
112 126 124
146 134 135
156 158 216
244 224 221
254 247 233

255 251
TC 1T TS
124 123 111
147 137 146
212 217 224
244 245 241

258
TC 17 TS
114 122 125
134 142 132
211 154 215
235 237 234
244 243 248
TC 17 TS
113 135 115
123 143 124
145 226 152
225 243 221
242 247
258
TC 17 TS
121 127 113
142 146 147
211 215 154
225 236 232
243 252 255




G-LEVEL SUBJECT  TAPE # 0 1 2 3 4 5
C 04 128 121 132 113 122 116
156 146 151 123 148 127
226 217 231 142 228 143
255 224 244 236 254 214
247 252 235
215
4 S 10 T0 T1 T2 T3 T4 T5
125 135 116 123 111 122
151 147 132 141 133 157
214 223 156 221 148 215
241 238 211 236 218 232
257 246 252 237
251 254
M No Tape
C 08 TO T1 T2 T3 T4 T5
117 123 131 143 113 114
128 138 211 214 147 126
144 154 234 227 213 134
215 233 251 246 244 217
238 258 236
254
5 S 05 TO T1 T2 T3 T4 T5
127 111 124 115 1i2 123
133 131 137 145 141 132
217 216 152 214 155 157
236 231 226 235 225 232
251 244 248 242 245 257
M 14 T0 T1 T2 T3 T4 T5
124 114 125 126 116 123
144 147 136 135 133 134
153 155
C 12 T0 T1 T2 T3 T4 75 76
112 113 122 125 111 118 118
131 133 213 215 123 214 214 !
234 222 233 231 216 237 237
224
6 S 15 T0 T1 T2 T3 T4 T5 T6 ;
114 117 135 136 125 133 111 1
134 123 216 215 213 214 126 :
224 227 235 221 i
133 236 !
M 15 T0 Tl T2 T3 T4 15 T6
128 114 117 112 134 135 131
213 125 123 126 214 224 212
232 215 217 227 235
231

A4.2 /




S

135
154
211
232
251

TS

137
143
225
244
253

116
133
155

123
134

117
14]
156

118
142
158

127
131

115
132
154

113
145
152

121
137

112
146
151

111
143
157

TS

133
158
244
253

TS

114
142
215
233
245

TS
122
138

T4

111
123
216
224
T4

125
213
235

T5

118
214
237

T5
133
214

T6

118
214
237

T6

111
126
221
236

T7

115
217
228

T7

112
128
222
238

78

124
138
236

T8
137
211

79

116
137
225

T9

124
212
234

TF

114
212
223

TF

115
122
225
232

e

126
136
232

TE
131
217

TC

117
135
235

TC

116
121
226
231

7T
134
221

T

113
127
223
237

TS

127
132
227

TS
132
218

A S
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B s e e

I SRR S T #3# AUDID TUAYSETY DOUT T %065 #6508 % i85
N ViR e e NIRRT
“ VEA SULPCUTLE CRAE

PROGAATT FILE

S TR L EE L E LR R PR R R F TR & P I

s et S i k.

i

ThE PURPGSE OF THIS ROUTINE IS TO ZETASLISH AD BUTIALIZE
CALL PARAGETERS 1EZDID FOR v SUZTCUT G DAVED "CUANNELY,
"C“'””"L" PERIITS THE TRANSFER OF AUCIC CATA FRCH THE FIUR
'AﬁiEL TAPE DECK THROUGH THE CRCHIEICC A/D; 3/A COHIVERTON
CREATES A TISIK FILE OF THE CIGITIZES QP;ECT.

TR Dn. AMETERS 11 THIS LISTRIG ARE Al AZREVIATED
FORTDOF THE PARANETZRS AS THEY APPEAR 1D THE
THESID UHICH CRIGINATED YCHAIELT: AFIT/BE/ER/C1 =25
CAPT FREDEL NID CAPT ZEASLEY. THE SRIGEIAL PARAETINS
ARE P PARENTHESIES WWITHEN THIS LISTING.

Y LI PP PRSP P EE PR PR T LT E P L LI ST I LS EE T EE F PSR T S 2

O () OQOOOOOD DO

DHCENSION IPY(4)
E

WITEGER IT,212,.C,PC,DC, Fi(7),22,0vY,20, S5, 1,CR0E0R, 110vEn i

()

2 1 iT=2 ;CALL PARADETER (ITASK) ASSIGHENT

sk

“# THE TASK OPTIOHS ARC:s
(2) VHICH RESUIRES 110 PARAETERS :
-==USEC F0R DATA TRAMSFER FROu JIOYA T2 Z-£0 CGR Z=C0 7O N0¥A
(1) “HICH NELUIRES T'C PARANTTERS:
===PARNETER OME 1S: SALPLE TIHIE (Z2VHZ/SAUPLE PATE)
-=-~P RAVETER T.UO 1S: CHANNEL.. (1 FO [1IPUT; 3 FOR QUTPLT
AS CURRIZLTLY VIRED)

QOO DIOO0

! (2) "HICH REQUINES FCUR PARAIETZAS: ,
} ===PARAETER OHE 1S: START ACDRESS (GENERALLY EOUALS 1) i
: —==PARAETER TUC 1S: JORD LEGTH (SAPLE RATE TIVES :

SAVPLE LZIIGTH
C -==B/PAETER THREZ 1S: SAPLE TI'T (SEZ PARALETEN QNIE,
TASK C“E
===PATNIETER FOUR IS: CHANNEL F {SAUZ AS PARANETER T'0;
TASK QLE)

e
(@]

P OXt#%
. A3
G - 2
. A>3
3 ACCEPT " ENTER DJATA TIRZCTION==C FOR LIFUT; 1 FOR CUTPUT: ®,ZIN

b 10=2 3CALL PARAUETER (i10DE) ASSIGHIE!T

2 ‘ Ce##x% THE 'IODE OPTIONS ARE:
, (C) FOR [0 DATA TRAISFER

b1 EACH CHAHHEL ZLOCK==RiGE=(1=16)
(3) AZCRT TASK

‘ c (1) FOR DATA TRAI!'SFER VIA PROGRAIED 1/C
c -==FOR ['CBE (1), CALL PARAETER (CCOUMT) IS THE 7 OF 2ATA CRDS
c (2) FOR DATA TRAISFEIR VIA DATA CHANMEL
S -==FOR J0DE (2), CALL RPARALETER (IZCOUNT) 15 THZ . OF DISK CLOCKS
C

clal




(o R

Crep I

<

(]

DO (@] (@) (W] (S EVUNPNS] <3 )OO,

[ AP RPN

OO0

Sz
x

&

€4

s

on

'

4

<

st

n
V)

&

X3

e

Po=4 sCALL PARACETED (BPO0T) ASSH
SUST AGRZE T (ITARS) 2

0= $CALL PARNETIR (SCOUNT) ASSICIUENT,
JUST AGREE 11TH (1:00E) RECUINE ENTS!!
(CCOUNT) 153 THE 7 OF ZLCCKS THAT “ILL ;5
TRAPSFERRED BETUEEN PHALDSHAKES! .

CEN ALDEHACE

A A e — —~ ok PENPRPIN
ACCEPT W GHTER FILEANE: 1

RIAC(11,200F(1)
FORAT(313)
IF (S17.55,

1) 207C 30
CALL DELETE(FD;

ALLCYS A FILE TO 2% RZUSES Y SLIARLGG IT.

Co=583 CALL PARANETER (CCHZLKS) ASSISNIENT.
Th:Sc ARE 25¢ SN0 ZLOCH THE SUIBER
OF DLOCKS EEDZD=(000 —””TH/255)

DY=1 ;CALL PARNETER (TARRAY) ASSIGIUENT.
THE 7 OF DATA "CRDS b4 DY ST

AGREC VITH (2CoUIT),

ELZVENTS OF CALL PARAIETED (PARRAY) ARE ESTASLISHZD
AS SPECIFIED UNDER 'TASK CPTIDNSY===3E3CT 120 ABCYE,

FPY(1)=1

1PY(2)=2252¢2 3 THE TUTSER OF YCRCS H O ZLeCKS.
SAXO TCHORSY ZUFFER S1ZEZ: 2000 (HEX

IF (DIN.E3.0) IPY(4)=1
CHAIIEL ASSIGIENT 1S: 1 (IMPUT CHAVNEL AS CURREITLY WIRED)

IF (SIR.E0.1) 1PY(4)=3

CHNTIEL ASSIGHIEMT 15: 3 (CUTPUT SHAITIEL AS CURREITLY UIRED
ER=0 ; CALL PARAVIZTER (ERROD) QETURIED FRO 'CHAIMIEL!,
SE=0 L CALL PARAETIR (SYSERR) RETURNED FOI° 1C4ANIELY.
CAL CHAELOIT, OIR, JC, PI, o5, FU, 25, OY, IBY, ER, SE)

diatiinihaile




N

i TYPE tiiex®SALL TO 'OMAUIELY Z0PLETE ki n
c
C
3 CHsex 3IT DALIPULATIONH FOR RETURIED ERRCA 20UE
¥ <
9 c (ZRPOR) HAS T/, EIGHT SIT FIELCS:
; c --L rT EIGHT 3ITS (COST SIG)= ZnROD 111 T2HAIIELY
1 2 GHT :anT BITS (LEAST SI13)= ENPOR i 'CHOPS!
8 c ----(—RP”“) IF 0 ZRROR OCCUPED
' c (SYSZRR) COuT\I' 12008 SYSTE: SPNCRS
> -=THESE ARE FONTRAN ZRRGA 005ES
C === (SYSERR)=1 IF "0 E2NOR 0OCUNES
CROERN=15,AND.ER
POVERR= [ SHFT(=255, 41D ER,~3)
IF (CROSPRLEN.0LANDLIIOVERR L EN, O
1 OR.CROZRNLEN, 11, AlD.IOVERR,20,532) GCTD 35
TYD" I e RN RLEHRFLNLERA X NEN
IF (STEST(ER,15)) TYPE " * AZORT IiITIATED = o
TVPE 1 R UUFNERGA AN n
c
YPE " ERROR CODE IS: ",ZR
[ o
c
C*E.‘*éé-(
C
| TYPE " PAR CT 1S: ",PC
fa)
! TYPZ " DCOUIT= ",0C
N o
;o TYPS " DARRAY= M,DY
] 3 TYPE " SYSERR= “,SE
b 2
;_j TYPE " PAPRAY(1)= ", IPY(1)
& o
B . TYPE M PARRAY(2)= M, IPY(2)
= °
- TYPE " FARRAY(Z)= ", IPY(3)
._'1 c
= TYPS " PARRAY(4)= ", [PY(4)
‘ TYPE " CROME.ICO ERNOP FETURMNED: ",CRO0ERR 3 1/0 CHAMIEL ERRCR
oILY.
c
‘ CALL ECL2(1DVIRR,T) ;CLEARS 183 OF OUtAiMEL ERNCR IF SET.
~
i




(¥ 1)
(9}]

TYFE W HOVA

AZCEPT " OC

IF (1.22.0)

sSTaP

D

m

R0 RETU

sCHAIEL EPRST LY,

YOU HISH TO PUR AGALIT ===

YES; 1 FC2

ARV

Al bt
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b

a3

ER PN

HAH RTINS R KR R R IR N I R R R R R

S
* PROCRAIT AUCIZHIST *
3 #*
* (SEHNERATES HISTOGPAN OF .\ DATA FILE) #
i #*

RS TR R SR E BRI R I T T EELEEE L P TR R T TE T L TS T R I R K

RECAUTIO %3
THIS PROCRAY CALLS
SUDPROGRA'T AUDICHIOD

AUZICHIST IS A FORTRAM 1Y PRCSRAL VITH & 1'UITZR OF
AUDIC IMPUT/QUTPUT AND ZVALUATION CPTIONS, IT PROVICES
SASIC IMPUT/CUTRUT OF AUDIC SESHALS AS SZSTRIZED 1) THE
AUDICIICD (AUTHD M0DULEZ)  DESCRIRTICH, THIS  PROGOA:
tYALUATES UP TO Zg ZLOCKS CF ZIGITIZED VCICE CATA A0
RETURNS SOIE 2ASIC PARACETERS OF THE DAT/A,  THE HARD
COPY PRUMNTOUTS CAIl OE USEC TC IDENUTIFY TIE FRAIES
CONTALNG MO YCICE DATA VS THOSE HAVHIG JATA. THIS
JHFCRYUATION CAlL ALSO EE USED TO ADJUST THE CRIVE LEVEL
TC THE "CHOPS'" A/D COMVERTER, THE INPUT LEVEL SHOULT
CE OPTHNZED TO JAKE AXIIUD USE OF THE 43 TC <5 “’LT
RANGE OF THE A/D COIVERTER WITHOUT CLIPPING THE 1110CI-

I7iG VAVEFOR!I,

THE AUDIOHIST PROGRAIT EXTRACTS AHD OPERATES QU
Oilg DATA ELOCK (.032 SETQNDS SF DATA) AT A THIE,
ZACH OF THEZ 256 WORD IHCREEMTS ARE EVALUATED FOR THE
CLIFPING COUMT , THE PEAX LEVEL Bi THE Fltz, AND THE
HUNICER OF SANPLE VALUES iHIGH FALL #1TO A VOLTAGE VS
DATA BLOCK 2lil. TFE :VALUAT|OH COISIDERS GHLY CAGHITUZE
AD TICT THE POLARITY C HE SAVPLE.

N

THIS PRCGRA!! 1S COIPILED AMD LOADEZ USHIG THE FCOLLOWILG
VO - lAr DS

FORT AUDICHIST
RLEGR AUDICHIST FCRT.LD

R R R R R g T R g A R R R R R I X T

HOTE: THE A/D COHVERTER IS LIVITED TC A FANGE OF +5
TC =5 VOLTS VPlCd ARE CC”VFDT"D TC AP OINTESER
VALUE WHICH RAIGES FRO: +2047 TC =2Ca3, THE
QUTPUT OF TH: D/A CONVERTER ACCEPTS THIS SAE
RANGE OF INTEGER VhLULu AHD CUTPLUTS A SIGHAL
BETWEE! +2,5 AMD =2,5 VCLTS.

#*% AUDIOHIST VARIAPLES #¥x

ODOOOOOODOOOOOO () DOOOOOOOOOOOOOOO0OO0OO0COOOOONDONOGOO (') OO C)

.

POTZ: CHAMMEL 4 1S USED TO ACCESS FILEHAN

-La'




LKA e

¥
ek ——

(A NOROND NSNS

-

P ES RS NG RO EG RS RO RO RO RS N NS N NGO NS NG RP NG NGO NO R RO NG RO o RO Ne RO N ¢ N N O RO R RO RO X RS RO KPR VAR RO KO )

O C

H0TZe ALL VARTABLIS AD ARRAYS ARE INTERERS (ILZSES
RERISE 1HDICATES

FILEMA=THIS 1S A HA“A TER ANRAY T F'uIEIES

THE HATE CF THE FILE TO IE ZVALUATIEC

FILEOUT=-THIS 1S A SHARACTE!. ARRAY HITH SPECIFIES
A HISTOGRAT STORAGE FILE

AUHSTX= THIS IS A TRAIMSFER FILE USED TO T“n'SFEQ JATA
DETUEZNN AUDIOHIST AMD THE SUS PROGRA ALDIONND

20 - THIS IS A CHARACTER ARRAY USEC TO STORE
PRAT 2UT CCILENTS

VL= THIS IS N 22 2Y 13 ARRAY USED TO STORE
EVALUATED SIGHAL DATA

VLC- REPZAT OF A2OVE FOR CCIIPRESSED DISPLAY

BYPASS- LOGICAL VARIAZLE USED TO GYPASS THE
IMSTRUCTIONS FCR CREATING Alv QUTRLT FILE

\SS2=-LCGICAL VALUE USED TO 3YPASS Q0 PRESSIC
SQCULE

SYPASS3-LOGICAL VALUE USED TO DO QUICK VOLTAS
AND CLIP COUMT 'EASURE OF A FILEZ

HAKLYLS=THIS VARIABLE 1S USED TO STOPE THE AXIIiU:
LEVEL EPCCU”TH._D DURNIG THE eYALUATION OF
256 SAIPLES (2,75 SECOUDS OF DATA)
AXLVLSC-REPZAT OF ASCVE FOR CCNIPRESSED DISPLAY

TVOLTS- 22 VARIAELE REAL ARRAY WHICH COMTAINS THE
COIPUTED VOLTAGE AKX

[iVOLTSC- REPZAT OF ABOVE FOR OCIPRESSED DISPLAY
CLPCNT= 22 VARIAZLZI ARRAY LSED TO COUMT THE NUIRER

oF Tll’” A SAMPLE JALUE EXCEEZDS THz RAGE

OF THE A/D CCHVEIRTER
CLPCI'TC-REPEAT OF AGOVE FOR CO{PRESSES DISPLAY

VSAIIPLE=ARRAY OF 2048 VALUES FOR TEI'PCRADY STOR
OF YCICE SALPLE CATA READ FROU FILE

ERROR=-  ERFCR VALUE RETURMED FROI LIERARY CALL
POUTIVES

LX)
7

[

o AT R TS PV M " P RIS Y "= - % o 1 oL

~ g =




g
y
S SoLi- ART LIS SO LOCATION IT L FILE
C “’l‘? ZVALUATED
S ZLIC~ NUNZER OF ZATA DLOCKS TO CE SVALUATED (256
S Sf PLZS PER ZLGCH)

(@]

ST" AR \I‘\Y FOR FlLC STA‘\TJQ '::;\TAJ-
CH= CUTPUT CHAGNEL= 10=CRT, 1=3LPT, 7=FILZ0UT
K= COLUI ™t COUHT FOR QUTPUT QDULZ OF PRCCRAIL

(P JULRY VYARIAZLE USED TC SELZCT OPTICHS

T- TEST VALUZ USED I} D0 LCCR TC SAVE 3!
EXECUTICN TIE

DO DGO

L S A E AL TR ES T SRS T T AT PP PRI IEL LT TR T L T SN T I 3

FATECGER VL(33,10),00ALYLISE) , CLPCHT(EG) , Y SAIPLE(2S o)
: ERRON, SE H,FlLEnhu(7) TEST, b, TH, KL, FILZSUT(T) , »LiC,
: 20 (40) ST(22),YL2(11 1ﬁ),CLf4HTP(2°),HA\LMLL(22) j
REAL TVOLTS(S VuLTSC(ZZ)
LOGICAL ZYPRA SS,BYPASSZ,EYPASSE,JKP S34
CYPASS=.FALSE.
CHHRERAARFRORH N R LHRA LR H RN R A BN R KRR T X R BB IR

CuEd DEQUEST NHTIAL IHPUT OF FILE HANE AND ELOCK SOUNIT
S#ax CLOCT COUNT IS LIINIT CHECKED AlD ADJUSTZIC IF REQUIRED
c¥t AL SO CHECK CPTION GF TRANSFER TO AUDICI 0D
Ot ®i 6**%*'{*%***‘("‘****‘(‘*/7\”'(‘4\ WHRRRE SR XN R RIER AW AN L%
1 ACCEPT "<I15>Z1TER FILEIALE TO £E£ EVALUATED: ¢
3YPASS4=,FALSE.
READ (11,23) FILEIAI(Y)
FORNAT (3513)
ACCEPT"<15><15>0PTIONS:<15> 1 = [1IPUT/QUTRPUT ALY,

: "30<13> 2 = HISTOGRAN GEMERATIONCIS>IEXQRTIC = |1
TFCINLHELT)GO TG 403

A 5
— — — [P

[aN]
N

5 Ry
— e -

L LI D EEIE T E L E P IR ETHETLTLEF T IFEIITL THES TEEITPF SIS T
Cred NTERCHAMGE 'WITH SUBPROGRAIY TAUSICHIOD!
CHHERRRFLRK RN RRNRAEL R R o H AT H 003 IR RN R
401 ”‘LL CFILY(MAQHSTKM, 2, 2RR0R)
CALL GPEIl (T,MAUHSTX",2,ZR200R) |
HRITE(5,404)FILEHAH i)
404 FORIIAT("™ ",S13) !
CALL FCLOS(5)
TYPEMCALL ING SUS PROGPA TAUDICIICDY !
CALL FSHAP("AUJIO.VD.QV") ‘
TYPEMRETUPMED TO AN PROGRAIM .
3YPASS4=.FALJ_.

’“’« .!“aw s Pk, f. ‘; .

LTS
=+ —

7.
e 3

S T el 2 e ¢ AR s = 3 S - R




PN

RE.:\D( s 402) e
452 FORUAT(12)
CALL RESET
, CALL DELZTE (MAUKSTH™)
& IFCINL.EC.6)60 TC 1
1 IFCIHLER.TIGO TO 15
F IFC1LHEL3)G0 TS 403
- SYPASS4=,TRUE, :
BLKC=63 :

1

CALL CREN (5, "AUHSTX"™,2,ERR0R) ;g
4
|

fewKeA

et i

k Cxx¥ COMTIHUZ /ITH SLOCK COUIT AND CHECKS#####k Kkt wkitsnisi 3
' 403 CALL STAT (FILEZHAN, ST,ERR0R) '
IF(ERPCR.EG.1IGO TC 7

ACCEPTMC] 5> <152 55 %503 82055030 3 40302 30000 R 30 MR 003080
WHRHARARRKHER KRR REIREAARHICIGOFCIFOH "
' : " FILE STATUS CALL<I5>" ]
o GC 70 4

e

7 ACCEPTM<15><15>"
IF(ZYPASS4)G0 TO 405
ACCERPT"EMNTER :U'BER OF 2LOCKS TO SE EXANIINEDY
ACCEPT"<15>1F OLOCK COULT 1S LESS THA! &3"
ACCEPT™ EXCESS<1‘>DATA 2LOCKS ARE PROCESSY ;
ACCEPTVED AS '10's<15>0 :
N=ST(S)+1
TYPE" 2LOCK COUNT Iif THE FILE §S:%,HN
ACCEPT"<15>3L0CK COUNT TO 2ZE EVALUATED = ",CZLKC
405 IF(BLKC.GT.ST(9).0R.3LKC.LT,1)2LKC=ST(S)+1

!
o OR R LR EEHRER AR RR I HH R R HER AR BRI RR RN R R
\ Cws% QPEN FILENAN Ot CHAMMEL 4 AND CHECK FOPR SYS ERRORS
i LR T T TR TR LR L e SR e R B Tt S ey
| CALL CPEN(4,FILE!AN, ERROR)

N IF(ERROR.ED.1)G0 TO 3

e - ACCEPTMCI5>< ] 5o #HHEHMHREREHRI VIR DHKERHRXXIRB AR

( . "****-I(-*-)’:*****éﬁ-ié%*ié**ié**:’-5(—-:1-*<15>*<]5)-‘1&- "’

- : " CALL TO OPE FILE<15>"

.ig 50 TO 4

i

>

.‘5,4 C%(-%(--:(—*i(-%.‘-i:-**-t(--:éie*******%&******%*-:(-5\'--)(~%&é(-**%’:-',(--X--X-*-'.(--.\(-*%E-X--‘.(--:G-‘.\'--:-Z-R».“.-***-2(-*-X~*-X-

e C### INITIALIZE VALUES

. ] C*******:\'- P I T PR I I E T IR E R E LT E S TEE LD BT DL LR L DAL
3  BYPASS2=,FALSE.

3YPASS3=,FALSE.

00 17 1=1,22
l VVOLTSC(1)=0

AXLVLL(I)=

e ot o B



P T Y R W P

£y

CLPCHTC(1)=0
17 Z2OonTlUE

26 15 I=1,11

DO 19 J=1,10
YLZ(1,J)=0
19 CONTIVE

15 CONTINUE

50 6 1=1,38
1 CLPCHT(1)=0
] SAXLVLC 1) =0
- IVOLTS(1)=0.0
} D0

1,10

5 J=1,1
| VL(I,d)=0
- 5 CONT1:IUE
§  COMTIMUE

ot R Y R A L TRy A ST e
. C#Ex OPTION SELECT FOR YOLTAGE AD CULIP COUNIT QilLy
2 ot A S R P R R L F TR R I E RS R P EE R S S T SRR RS )
IF(2YPASS4)G0 TO 408
ACCEPT"<IS>0PTIQMN
ACCEPT"<15> 1 = DO FULL EVALUATICH<15>Y
: ACCEPTY™ 2 = COMPRESSES VCLTAGE AMO CULIE J0UNT CilLy”
" ACCEPTM"<15><15>0PTI0NH= v, [i!
. IF (IMN,ED.2)3YPASS3=,TRUE.

a’«h ' C%f'*i‘:%*******-16*****%*****%*%****1‘%***5’:2(-)éX-*%&*%‘.-*')(-*{(-'Z{-*’.I-***il-%‘c**%{-*'ﬁ-

N C*#% THE FOLLCW!IIG MESTED CO LOOPS PULL CATA FRO! FILENAL

E Cex% AND EVALUATE IT 3LOCK 3Y 3LOCK ‘
! C:‘."*********:“!‘*****************-}*-2!-**ﬁ**************%é’:%-I\"%é**-li--x-ii--x-
! 406 TYPS "ENTER EVAL 0O LCOPS (£8)<15>M
! IF(2YPASS4)3YPASS3=. TRUE.

] i [F(BYPASS4)GO TO 407

- D0 101 1=1,3LK

k<, SLK=(1=1)

R4 CALL FOBLK(4,32L%,VSAPLE,1,ERROR)

IF{EORORLEC.1)E0 TC 2

¥
¢

Ao

ACCEDTICIS > <155 HERH R RRHIHHRH LI IR R IR RIS R SRR
. e e S L S A L "

" SALL TO READ CLOCK<15>w
TYPEM* LAST BLOCK IN DATA FILZ 1S:",ST(9)
: TyPzv# ATTENPTING TO READ £LOCK: ", S3LK
GO 10 4

B
R Y
.

(]

o0 102 J=1,256

[SS]

Wi




s -

: T=1A0S(YSAPLE(Y))
(. PECTOT ARLYECE) ) DARLYL () =T
) IF(T.GE.ZC4E)CLPCIT( ) =CLPCIT (1) +1
FF(IYPASSSIZO TC 122
F(TLLE, 2043, 0 DaT 0T, 12437001, 1)=YL (], 1)+1
¥ F(T. LE 1042 AL TL 6T 1630 YL, 2) =YL (1, 2)+1
g PE(T LELIG3C ADL T CT 1420 VL( L, 2)=VL(T, 2 )+
- IF(T L2 1422, A0 D TLGTL 1250 VR(L, 4) =V, 4) 1
IF(TLLE 230, D T 5T 10220 YL, 3)=YL(1,3)+1
IF(T.LEL 1024 4D . TLOT.31SIVL(1,8)=V0L(1,0) +1
IF(T.LE.CI2, 01D T.GT.614) VL1, 7)=YL(1,7)+1
IF(TLLELOT4LAIDL T GT.412)YL L, 3)=YL (1, 0)+1
IF(T.LE.AI0,ANC T.CT.202)YLCT,9)=¥L(],2)+1
IF(T.LE.205 . AHD T2 200 /L0, 10) =YL (1 ,10)+1
£e SONUTIUE

TYPE |
DVOLTS () =CUAXLYLUE) /2042 ,) 5,0
3 151 SONTINUE

[F(SYPASS3)GO TO 301
30 TC 26

SHER QUISK EVAL FOR VOLTAGE A2 CLIP OCUNT
1 307 20 40% 1=1,3LKC
¥ SELK=1=-1

CALL NDSLKR(4,83LK,VSAPLE, T, IER)

50 409 J=1,25¢6
T=1ABS(VSAIPLZ(Y))
TF(TOTAXLYL O ) AKLYLD) =T
IF(T.5E.2048)CLPCUT (1) =CLPONT (1) +1
| 409 COHTIIUE

4-\ TYPE |

ol INOLTSCH)=(HAXLYLC1)/2046.) %50 ‘
| 205 CONTIIE |
\ 50 T 301
|

I r R TR P ST PR DRSS P T PR PR P I DS S SR
S Cxxx SzILZCT HISTOGRAN DISPLAY CPTIONS
R - DRARAER B EH FRRRAHRA R R K BRI I35 50 M3 I E RN R R 3 2

29 ACCEPTM<15><T>H
ADCEPTHSELEST HISTOGRAN DISPLAY OPTiQit:<15><7>W
ACTZPT™ DISPLAY Gt SCREZN <15><7>n
ACCEPT™ 2 = PRINT ZXPANDED DISPLAY<IE><T>"
ACCTFT" 3 = TRANMSFER TO FILE 1M PRINTER FORIATLIS><T>Y

ACCZPTUOPTIOHN = ", 1)

e é uad ’ \.‘L‘
’ \‘C‘_ "&RM'»

T et
- N -—

e TP P PR LI PRI PR PSS PP E T LT REF TR P PESEE ER SRS F A
Cit## cSTADLISH PARAMETERS AMD FILES ZEFORE ZOIHG TO
Cis JUTPUT LIODULES = CALLS TO CREATE FlILE ~UD APRPEID FILE

'
~

. _ . o R RS




CHECKEL FOR ZRONS
£ Rl R RRETE P AR i R R R A RARE R R R B R R Tk R X BRI T T R R TR 43
IFCI=2)1C,11,
11 Ch=12
=0 TC <7

12 IF(CYPASS)GC TO €5
ACCCPT"<15>EHTER YOUR CUTRUT FILE (AE: v
READCH,2)FILE0UT()

2 rOn.AT(a1 )
CalL CFILV(FILEQUT,2,ERPOD)
IF(EPRORLEN. 12);0 TC 27
IF(ERAOPL.EN. 13D TC ©
AQCCDT"<15><1)>*“*“*”" R
. 35 35 6 83 6 38 <15> <1R> ",
: " N FILZ<ig>n
oo TC 4 :
27 ACCEPTMCIS> 1G> #HRMHAKHLRRE KR R AARRLRHIRKHARN ?
: MERER AR RLXTARRLC]GDRC]Go% T = F A
: WAL ERROR<1IS>%#<15>:% FILE ALN_.-Y ’"
. MY | STSK] S HUNRH#RAH R LA RLIF R RFH R LR xk",
. MR RRHARF R TN )
ACCEZPTMOPTIQNS: <15> 1 = TERMEIATE PROGNRA 13> Z =0, 3
: " SELECT AOTHED FILE<15> 3 = APPED TC SZLM,
: "ECTED FILe<15>02TIQN= v, I
IF(1I.20.2)G0 TC 12
'F('dlhr'J)cU TO ¢
GO TC 15

9  CALL APPEND(7,FILZOUT,3,ENR0R)
IF(ERNCNL.ES.1)GO TC 156
ACCEPTMCIS> <15 > #RHRFRH R IR LXK RHRH LRI R AN

e A AR MM Sy b3 e

. MR RAERR IR RRRCRER ] TR T ",
: m o CALL TO APPEMD A FILE<1S>" -
0 TO 4 .
16 BYPASS=.TRUE. ;
S5 CH=7 1
ORI R R R R FRHH RS R R MR RS R R AR NP

S#%% QUTPUT HISTOGRAT TO SRINTER OR FILE
CH% LOOP 107 COITROLS PAGH'S = LOCP 15 ORIATES TAZLES
At B S TS DL IE T DR RS EEE BEL T L E DL DL DR N L 2 et 4
G7  ACCEPT"<15><15>COiMEIT OPTION FOR LASELING PRINTOUT:®
TYPEMNCLUDE UP TO 79 SPACES OF TEXT"

CCEPT"[HIPUT TEXT: "

READ (11,209)C01(1)
FORIIAT(S79)
=0

)
Q

[y

"C=1




e
=22
oG 107 1L1=1,2
VRITZT(CH, 2T FILENA ), ST(9), 3L, 1L

211 FGRUAT(™ W//W EILENACE: ", S13,"LAST ZLOCK ",
: M FILZ: ", 13,10, UUIEER OF OLGTHS Y,
: MEYALUATED :", |3, 13X, MHRPAGEN, |2, H#51)
2 WRITE(CH, 213)00.1(1)
3 213 FORUAT(™ CCIuENTS: ™,579)
D0 105 1L2=1,2
URITE (SH.201)
. 201 FORTAT (20X, "H1STOSRA =VOLTAGE HITS Vst
4 : W SAPLE 3LOCKSM/M VCLTS M)
av=3.0
: D0 105 1K=1,10
: URITE(CH, Z03)RY, (YL(J, 1K), J=11C, (1'0)
. 203 FORUAT(SX, F3.1, Mam ™ 22 (Mamem M) /1CX, " W,
22(14,m M)
RV=RY=0.5
10 SOMT HIUE
URITE (CH,205) GAVOLTS( 1), 1=HE, HHC), (CLPCIT()
: , 1=1C, HHC)
205 FORIAT(SXNC,05="1, 22 (Memme ) /N comeemn ",
: Mam ™8 29 (Memmm 1) /0 AN YOLTS M, 22(F4,2," ")
H /" __________ N 22("____‘")/" "‘LID""‘"
A "UNT’:",Z(_( f4, - ‘ll)/" ......... “" '7">( [} P "))
YRITE(SH,207) (1, I=iL,00)
207 FORUAT(SX,22(15) /106X, "OATA SLICKE")
, NENH22
F HC=110+22
- =21
Ag-i MiIC=1IC+21
£ TYPEMCO'PLETED PAGE™, IL1,"  TACLEM, (LD
! IF(BLXC.LE.22)60 TC 111
= IF(IL1.E0.2.AD.BLC.LELGAIGO TC 111
= IFCILT L0 2. AD. 1L2.E0.2)G0 TC 111
L 105  CONTINUE
k- IF(ILI.E?.I.AH .SLKC.LE.24)G0 TO 111
v YRITE(CH, 217)
—;é 217 FORHAT("?")
& 167 CONTIIWE
2 111 JRITE(CH,218)
"] 218 FORIAT(™MM)

A‘ CEPTM Q5> ¥MU X KK HRH AR FHAH IR LR EHARER R AR
MR K% K631

ApCEPT"<15>*"

ACCEZPTY<15>% CUTPUT COIIPLETEM

W s T s o B A - : P N

it ki ikbtcnu o - .




\‘\nr—Pl "<1a>.'.‘."

[A L3P

ACCEPTNC] 5> #it#
(LSRR R SHERA]

’J ’)PTI(‘;'q AFTZD 24 TI”P _APfHD'7 JATA

X(-x‘%(w?.. RN PR

.*::*a-m EEEd Y Y S S S DT

; AGCEPTM<1E>M

ASCIPTMSEZLECT A GPTICI15>M

ACCEPTM" 1 = EVALUATE NIOTHEDR FILE<15>1

ACCEPT™ 2 = DISPLAY COHPRESSED HISTOCRA™M,
: "N OSCREZNKIE>N

ACCEPT™ 3 = TERIIATE FIST2CNAL ZVAL<IS>N

]

3 ACCIPT" 4 = TAKE NIOTRET COPY<13><15>H
k ACCIRTIRTION = ", 00

3 RO 20, 2)3C TC €7

F IF(CH.OE, 760 TC 129

09 IF(1i=2)25,1C0,15
S CALL FCLOS(4)
50 7C 1

iR R R R PR

oo PTESS HISTOGRA ARRAY TO 11

AR B E S S T R A E L EE AR

f IE(3YPASS2)GC TO 2

0O 22 y=1,1¢
| 20 21 K=1,11
: TE!PYL=0
DO 20 L=1,3
| TE PYLSTE PYLHLISHE1) 4L, )

| 20 SOHTINU

K| VLZ(K, J) TENPVL

£ 21 coONTHILE

b 22 CoNThwuE

i 1

& |

" - EE e SESE L EFAE B L R AL L

R Cx#% CONPRESS RENA I xf D/T\ ”ALU
Jﬁ fob L BT T TP J

- 301 =11
CH=10

- A

‘
[P




L i o B
s M+ e e - -

208 FGRUAT(Y " 224,12, thru ", 12," ", 3X

DO 23 L=1,4
KSSKT+L
TEUPCT=TE PCT+ILPCHT (145)
LFCAXLYLGKS) BT L) IL= ALVLCCS)
23 SCUTIHUE

DC”TC(\) TZPCT
LYLT() =L
“”nLTSb( Y=(OAXLYLC() /2048, )%,

4 A

24 CONTHIUC

|7 (3YPASS3)30 TC 302
8YPA552=, TRUE.
ORI LN HH AL R R A RS R R R DR AR LR IIN N A R % ks A

Crsex “JT”UT CCUPRESSED HISTOCRAN T2 3G EEi
TR T T I S P E R E R P ey D Y R o ST
89 RITE (CH,200)
200 FOREAT(™MIVOLTSM,6X, ™ ISTCCRA =YOLTAGT HITS V3",
: " §ANPLE CLOCKS™)
RV=5,0

DO 103 1=1,1C
RITE (CH,202)RY, (VLC(J, 1), 4=1,1)
202 FORUAT(M™ W, F3, 1,0 11 (Mammm 1) /530,
. "n- ;" 11(' "‘"))
RV=RY-0.5
103 COHTIIUE

”°ITC(“H,204)(I 1=3,20,3)
204 FORIUAT(™ G,0= ", 11 (Mem== ") /1, 11015), 1 3LOCHS™)
ACCCPTUENTER AllY IITEGER TO P“an“b" t y Ul

DRRRIRK LA RRT RN R HF KRR FRHRHR

Crix DISPLAY RELAINING DATA VALUZS O SCRE

o R e L P TP SR e TR S PR R IE

302 URITZ(CH,206)

200 FORUAT(MIM,"SVIPLE SLOCKS ¢ AKX YOLTAcE ¢
: *OCLIP CoUT ™)

DG 104 I=1,22
K=(4%1)=1
L=K=3
VRITE (CH, 20001, K, YOLTSC1), SLANTOM)
“9
: F4.2,5%," 1, 5%, 14,5%, 0 ")
104 CONTIIT

SCCERPTMENTER ANY INTEGER TO ZCHTIIILE:M, DU
IF(EYPASS4)CALL FCLOS (4)

IF(ZYRPASSA)IGC TO 401

IF (V(Fn:S?)-\ TC 12

22013
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g 4

Diviribs RGPt IEE L EKIER Lr S (St 4 P d b
SHEER SONTIHWATION OPTICHS FT;" SjTCE.
SRR AN R IR AR RANANKS +
ASCEPTM<15>H
ACCEPTUSELECT A OPTIOM<TIE>N

ACCERT" 1 = EVALUNTE ANOTHER FILE<IS>™

ACCERT™ 2 = REPZAT HISTOGRA DISPLAY<IS>!
ACCZPTY 3 = TcRUINATE rl“TO PATT EYAL<IE>Y
ACCEPTY™ 4 = SELECT ZXPAIDED DIoanY<1J>"

ACCEPTIORTION = ¥, I
IF(11.20.4)60 TC 2
I (|z-“)1> 14,15
13 ZALL FCLOS (4)
30 T 1

14 GC TC 99

"""" LR B LR R R T F L B TRt TP L & Tt Tl B L IR X L A X ERAk Dxbed L K]
Cri* FORTRAI IV SYSTE! ERROR OUTPUT AD CONTIMUE CPTICIS
:‘*"('**A'- RN NSNNY *-.rx-(- P &8 B TP TR L RiE P .:K:H( N ANRLNE
4 TYPEM<T> <7>  FORTRAIKT> |V SYSTE: £npon,

: "D CODE=", ERROR

ACCEPT"* <7> <T>SEE FCRTRACT>i! |4 USERSM,

: "eT> UAHUAL PAGE 3=7<15>#<15>% ",

: Mo OH=FATAL <7>PROCRAII ADKT>DRT<I5>#<15>M,

. HEXHRRXRY <7> N % /-*7\*-'-’-<7> P L i I )(-..v(-*-}(--'.:-<7>-}f-'15-)(-|"

. MRERFHR R QT DURHIRHHARACTORURIARALRA L] TO><TON,

ACCEPT"CPTIQHS::<15> 1 = READ IMEY FILL<1J> 2 = Tea2n,
. MU HATE PROGPALKIS>CIS>GPTION = M, !
IFCIHMELT) GO TC 15

CALL FCLCS(4)

30 TC 1

15 CALL RESET

=]

-

201
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VAT THE AR PROCRAN AUDIOHIST SEPARATE L SY FILZS
ARE NECESSARY FOR 2CTH THE [AIN PROGRAN AMD THIS SUC-
PROGRAL,  PROGRAI SUAPPLIC IS ECESSARY 2ECAUSE TiE

1120 PROZRALS EXCEED THE CORE STCRAGZ CF THE 1'OVA
COVPUTER.  AUDICICD IS USED TO CREATE,PLAYSACHK, AD
E2IT AUDID FILES.

THIS 1S A FORTRAL SURPRCGRALT WMHICH 1S SUAPRPED z

' LOADING OF THIS SUR PROSRAIT 1UST 3£ ACCOIPLISHE
USING THE FOLLOWIIG CLI COIiRAND:
NLOT AUDICHOD CHANHEL SADS CANDR DTHTX OCHFN! FORT.LLS
5 THIS (IGOULE ZSTABLISHES AND HIITIALIZES THE CaLL
3 PARAGETERS HEELED FOR SUZ"’UUTIIC NCHAHTELT (VERSIOIN

1.1). M"CHAIIEL'™ 1S USED TO TRANSFZR AUDIC DATA FRON 7/
Tn CECK, 1CROPHONE bP OTHED SOURCE THRCUGH THEZ ““Cu-

EICO A/D CONVERTER TO A DISK FILE )T CREATES, nCHAfizL"
lo ALSQ USED TC TRAISFER AUDIC DATA THROUGH THE CRCil-
ZHCO TO RECREATE THE CRIGIHAL 1IPUT,

B Rt e E R PE R IR TR T S P TEL I ET T L BT TS DL L i Sl T3

VARTABLES USED 1IN THIS MODULE ARE THE SAIE AS THOSE
USED 1)) "CHAMMEL™, SE “FlT/CE/::/C1Q—2 VRITEN 3Y CAPT
3EASLEY AID CAPT F’EuEL OR A CCPY OF THE “CHAHLIEL™ A u-
TIHE CCHUTAIIED 11t OIS STO.nCE O THE ~AFIT 21GITAL PRO-
CESS1HG LAD'S HOVA/EC L|PSE COIPUTER,

- P T R AL L P 2L T Y B B L PR R E PERE R R TENE E R L PR SRR B R R B
k
3 #% AUDIO 1/0 VARIARLES ##%
"5 [TASK=  TASK OPTIONS:
0-DATA TRAIISFER TO CROUETI00 (7 PARALETERS)

S

Cre
L — e il

1=1/2 OPTIOH, TWO PARAGETERS RECUIRES:
SAPLE TI”" (2'MHZ/DESIRED SAVPLE RATE)
CHAHMEL JUPSER (1=1iPUT, O=0UTPUT)

2-1/C OPT10i!, FOUR PARAIETERS RENUIRED:
STARTIUP ADDRESS (USUALLY 1)
HUIBER OF UORDS (IAX = Z22000)
SAVPL: TIHE(SE ADOVE, USUALLY 250 FOR EXHZ)
CHAMMEL HUNBER (1={1PUT, 3=0LTPUT)

'00g-  '0DE OPTIOIS:
0=-1.C DATA TRAISFER

SRS NG NONO NG NGNS R NG RO RS NUN SN @] AQULVOHOOOO DQOADOHOGOONOOOOOOOODNDDOOGODOODOOD I




L

Cld e

1=0ATA TRAUSFIR YIA PROGMAITIED /0. FOR THIS h
H0DE JCCUHT IS THE LUIZER CF DATA LORDS

2=DATA TRANSFER VIA DATA CHAINEL. FOR THIS
JODE DCCUIT 1S THE DUIBER OF OIS 7LCCKS 1!
EACH CHANNMEL ELOCK (1 TO 15 ZLOCKS TRAISFER-
£D SETUCE!! HALDSHAKES) -

J-II\L. OL\T TI'\SI\ '

ST- ARRAY FOR FILE STATUS
; CONTRCL-VARIARLE USEC FCR PROGRAIT POUTHIG
"
§ D= OIRECTIOI (0 = [HPUT, 1 = SUTPUT)
. START- STARTING BLOCK FCR EOIT FUNCTIC ]
!
1 3LOCLS- NUNBER OF ZLOCKS FCR EDIT FUNCTION j
PCHT=  PARAMETER COUNT (IUST AGREE WITH ITASK REMUIRE=- '
HENTS ABOQVE)
3 dCeuHT- SPECIFIES DATA WORDS TO 2E TRAISFERED (I 0ODE
3 1 OR THE NUCBER COF J1SK ZLOCKS I EACH CATA
'Y CHA”WEL FC2 JI0DE 2

DCHBLKS=SPECIFIES IHPUT/CUTPUT FILE SIZE Ii! DATA }
DLOCKS OF 256 “ORDS EACH, CURAENTLY LIVITED TO
83 DATA BLOCKS

DARRAY= ARRAY CCHUTAINING DATA FOR THE CUTPUT "I22& 1
TASK (UST AGREZ 'WITH DCOUNT)

PARRAY= ARRAY USED TO PASS TASK PARANETERS (SEZ ITASK
ASOVE)

cRROR=  CALL PARAETER RETURNED FROMT 'CHAGIELY, TUO
CIGHT 31T FIELDS:
Oto7=TCHANHELY ERROR
8to15=1CHCPS! ERROR

b e e

SYSERP~ CALL PARANIETER SETURIED FROIY YCHANNEL! I'DI-
CATHIG NCOS ERRCRS (SYSERR=1 IF 1C ZRNONS)

AUHSTA= THIS 1S THEZ TRAISFER FILT USED TO TRAISFER
COI'TROL AMD DATA 3ETVEELN THE AN PROGRAI AilD
THE SUBPROGRA! AUDICIIOD

P
()OO()O() OO0 0000CO0OGDOO0

e L L T S e T S I T Ty X 2 I
l!TLCE PARRAY(4),DARRAY, I TASK,DIR,iI0DE,PCIIT, ST(22),

¢ CCOUNT,DCHELXS, EDDOD,JYSCQP,C°CLPP,”OVE SFILEHAL(T), ]
: bOWT 0L STAR.,LLOCKS TEIP(258)
TYP”"COHTROL TRAI'SFERED TO 'AUDIGIIODY™ }

L o o 2 S ULV AARP S e




A

o d
e sk

v

L} 4%

(D35S0 0 360 50 30 30 K00 SIS0 053 00000 B RS B SN B R B S MR R R A R R R
CEEE QZAD FILE NID SET  YALUES
ORI ICR K3 B0 520 TSR RN RN KRR SR R R R BR

SALL CPEN(3,"AUHSTXY,2,12R)
?EA:(5,404)rILgdnu(1)
4C4 FORIAT(S13)
400 PRITE(1G,401)FILEHANCT)
401 FORTAT(" FILENNE: ",S813)
RENIND 5
ITASK=Z
[ 0DE=2
PCHT=4
2C2UNT=1
“A””\\'
W \;‘\Y( 1 ) 1
HA RAY(3)=250

DR IR HRH KR HH R IR0 30 3 33 M KRN R R A
C#x# CHESK FILZ STATUS
CRRHHRH IR R R R E RN HR LR H RN R TR RN R RARERRLHER RN ARH

XLL STAT(FILENAN, ST, HER
CHOLKS=ST(G)+1

HT?OL Y

IF(IE\._O 1.CR.IERLER.13)G0 TC 411

ACC an<1~><13><13><13>**W*¥4x*%**ﬁ4a4x'*x******xn
s MHREERREARXREFRRRRRREL] T ICH=-FATAL E2RY
: "OR<I5># CALL FOR FILE STATUS<15>%

TYRZ W SYSTE!! ERRCR COUE = ", 1ER

ACCEPTM"#* SEE PAGZ 3=7 OF FORTRAI IV USERS ALY,
2 MUAL QTS DHIMHMA RSN R AR HRH KR KRN
s UREERRRAXECIGON

Cx LT P I P P R I L e T S E P L L S
C#s CPTIOMNS

CRADRRRERURERRERREA RS R RERRRFRRNR DR RN R RN RE R R REREFRRA RN
41 ACC’PT"<15>OPTIOHS:<15> 1 = REY,

"CORD AUDIC Oil GIVEN FILZ<15> 2 = BLAY TACKY,
' AUDIC FROI GIVEM FILE<15> 3 = GO TO EDIT ",
mODULE<15> 4 = GEMERATZ HISTOGRAII OF CURRE",
mT FIL:<1“> 5 = AX VOLTAGE AND CLIP Ccoultn,
" OF CURREMNT FILE<15> 5 = GET A NEW FILE<15>M,
"y = TE”” DATE PROGRAGKES><I5>GPTICH = M, 1)
IF(IN,GE.4)C0 TC 405

es Ge ss o8 es av

”*%*****“**¥*******************%***%ﬁ%%*******%%**%*%****%%%
Cx#% OPTION 1 - PECORD

f‘*w)‘*******’(***-‘(’***********’( HNH RN H NN N ARSI UWRIENLHIEIRNKLR
IFCINGHNELT)GO TC 4C6

PARRAY(2)=22523

ACCEPTMCIS> IS T > # ¥R BARIRARHRCIHICTIH ARG #<15>",

"<7>*****‘*"**<15><r><15>‘ TS UILL DELETE

"YOUR CURRENT FILE AND CVER UNRITE.<15><7><15>N,

W DG YCOU VISH TO CONTHIUE OR RETURM, <15><135>n,




e ——— e i -
A :
b
A
A
3
L
‘1
3 b IS Y o
! : 2 = RETH,

MCOTION:<15> 1 = CVERLRITE FILE<IS>
2 ;MU TO OPTION LIST<15><155<T>GRTIS! = v, Ii]
3 IFCILEL TGO TC 411

) CALL CFILY (FILEAL1ER

- PATRAY(4)=1

! 217=0

: - DCHOLKS=GS

4 50 TO 407

:‘******'::'********’;5***7‘(‘*****':('****%****'x‘*"/(“:{":(")’.'**5?%‘2?5(’**'25*'2?****:’("K'
T OPTICH 2 - PLAYSACK
I T R S REE LS DT LI L T ELIEEE T TS TR LE ST X ST T ST L SR
405 IF (IN.EL2)G0 TO 4038
412 PAFRAY(2)=(ST(9)+1)%#255
. PARRAY(4)=3
i SCOUNT=1
DI=t
b GO TO 407

.3%&%;--:&-::— B2 T LR L E L T IEFBETE L LT TEF LE P L R L R R ER L D L BT R B B P
Cxs OPTION 3 - EDIT
C%&ié»ﬁ&%&*%*{{-*é{-%*-Ié{(-{i--x-*i(--):--)‘:-:é****i(--}'.-e%****-:(-*-‘;(--l:—-k’-*-:é****2-\'-%:~*-}:-=.<--2\‘-*%'.-*-X-*5(--2':-X-%(-
400 ACCEPT"<15><15><15><15><15>EDIT CPTIOM:<15><15>1,
MENTER DESIRED STARTIIG BLOCK :<13><15>STAN,
; "2T 3LOCK = W, START
3 ACCEPTM<15><15><15>ETER (IUIMBER OF 32LOCKS DESIRED®,
; : o M:<15><15>ELOCK COUNT = ",DPLCCHS
3 ST(S)=2LOCHS=1
- CONTROL=1
o PARNAY(1)=(START*255)+1

50 TO 412
40° ACCEPTH<15><15><15><1550PTI0MS:<13> 1 = TDY AMN®,

3 ¢ MOTHER SET OF ECIT VALUES<15> Z = QVER vRIT",
- ¢ ME FILE WITH EDIT COPY<15> 3 = LEAVE EDIT FV,
3 s "UNHCTIONKI5><I5>0PTION = ", |

3 IFCHED,3)G0 TO 411

b IFCINLNEL2)C0 TC 403

e - CALL DELETE (MAUDEDITA™)

K CALL RENAIMFILENAN, "AUDEDITXM, 1ER)

- CALL DELETE (FILEHAID

CALL OPEH(S,"AUDEDITXY,2, 1ER)
SALL CFILU(FILENAL,S, 1ER)
CALL CPEINT,FILEIAL,Z, IER)
1=2LOCKS-1
9C 410 1=0,:i
CALL RDZLK(E, (STANT+1),TER,1,15R)
CALL 4RBLK(7,1,TSP,1, IER)
TYPSUTRAUSFER LOOPY, |
419 00T INUE
CALL FCLOS(7)
CALL FCLCS(6)
CALL DELETT(MAUDEDITXM)
ACCEPTM<15><15>TRANSFER OO0/ IPLETE<15>< ]3>0

i L% i’g"ts‘
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'&Vﬁﬁ

X

Y

=

3¢ TZ 200

e E TR LR SRR D BT SR IIIIRL LT TS SRS I IIEE LB BE R T
< CALL "Cu/unizLn

e I P T I R P ST TR Y

437 ACCEPTMC 5yt

(7()(:

A Y e S T I T S e e T T2 )
CREARFBRERGARARURKCTOE CALLILG M,

2 MCHAIIIEL <15 >t R RRIH ]SO0

CALL CHAINEL(ITASK,DIR,COE,PC::T,DC0UNT, FILE AL,
s DCHILKS,DARRAY, PARRAY, ERNOR, SYSERR)

\CCEPT"(] >$1*5*+**"4***<$*%*W(<]3)w JNLL hO PL T""
s QIS RHARXKRNEHRXFARARHEAA TN

RAER SRR R RN SRR RN A it
FOR CHAITIEL ERRCRS

PP LY P R TR P L S IR S N PR S P Y P Y T T
ERa-I).AdD.:Rﬁu

ey

ERR=|SHFT(=255,Al!D. ERPCR, =E)

IF(CROE’R.E&.O AlDLHOVERRLEDLCLORLTRCERN L ES. 11, 4D,

oilia

s MOVERR.EN.32)50 TO 402

ACCEPTICIS5>< 15> <] 5> #k#i#HAHERR U RXARLLRKRAXRRLULRN
2 MRREEXERRAKARC] SO LOl=FATAL PROSDY,
: "Y1 ZRRONKIS>H

IF(3TZST(ERROR, 15) ) ACCERT 1/¢ an,
: "BORT<13>#<i5>M

TYPEW* SYSERR=",SYSERR
TYPEM* CROENCO ERRCR=Y,CROERR
CALL ZCLR(ICVERR,7) ;CLEAR CHANMEL ERROR IR

TYPE™* +OVA ERROR=Y,.IQVERR
TYPEn* PCIT=", PCIT

TPE"* DARRAY=", JARRAY
TYPE"* ‘_\'3—" L/I"

TYPZ"# °A?RnY(1)‘" PAREAY (1)
TYPZN% PARRAY(Z)=",PARNAY(2Z)
TYRZ M .ARRAY(‘)-" PARRAY(3)
Typzme nnAY(4)‘“,.A?hnY(4)
TYPE"N* ITASR=" FTASK
TYPg"# HOOE=",VCDE
TYPE 1nen
TYPEM:# SEZ 'CHANMELY USERS CANULALY
TYDE MH% 5850 % # %50 30 NHBBRH B RHX KRB RRRHURRE IR RARFRED
PAUSE

402 IF (CONTROL.EN.0)GO TO 400
GO TC 409

CHERFNARLUEFRXRRAERRERR K******%**KKEKR*Y%*RL**T%w*‘%ﬁ**Ay"“
S URITE IMTO MAUHSTX™ AID RETURI TO HAIN PROCRAI
ORI ERH LRI RACRANE N XRARRENRNRF “¥M***qu”i**¥4*xx*,,“*ﬁ*%*%*%
407 LRITE(5,403) 1!
403 FORIAT(™ 0, 12)

CALL RESET

SALL F2ACK

ED
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(o a2 ERR SRR L L A & b PR SRR B AR 2 T ST L LE EHE L R DI TR L 2 L LR T

QISCRETZ FQUAIZR TRAHSFCR'! RCUTINE
PROGRAI FILE MANE: PFT32VM

HRERAARREREERERRURSEATE AR AR X RERAT LR LA RRE AR L USRS RRAR LR AREHRDAER RS

THIS ROUTIHE EXERCISES FORTRA!IL SUEBROUTINES., THE PROCESS:

1) OPEMS A FILE OF TISCRETE SPEECH

2) READS FROGIY THAT FILE

3) CREATES T.C MNEW FILES

4) OPEMS THOSE NEi! FILES

5) PERFORIS A DISCRETZ FOURIER TRAMSFOR

6) PREENPHASIZES HIGH FRED CCHPOHZHTS FRCI! 500HZ TO 4000HZ

7) COMPRESSES THE PUNIBER OF FREDUENCY CHAMMELS TC 15

&) SAVES GHE ARRAY THAT HAS SEEM PROCESS=D THROUGH
STEPS (1=7) OliLY

9) PERFORI!S EHERGY HORMUALIZATION OM ANLOTHER ARRAY
A) FIMDS BEGHMING Al'D END CF ENMERGY=MORIALIZED WORD
8) COI'PRESSES '!.OH=YORD' EIERGY

10) YRITES BOTH ARRAYS TO A PERMAHENT rILE

SEZ 'TFORTRAI IV USER'S (AMUAL' FOR FURTHER ZXPLAHATION OF
SUBROUTII'ES AMD ASSCCIATED PARAIETERS.

THIS PROGRAIN [IUST BE COMPILED, LOADED, NiD Ruil CM! THE ZCLIPSE
COIIPUTER,

THE 'SDFT,.L3' AMD 'FORT.LB' FILES 1UST 20TH GE LOADED WITH THIS
ROUTIME=--~SHOULD 1T BECOHE MECESSARY TC RECOIPILZ YFT32ZVY I

DO 0O00O0

OUUARERXUURRESRRLH RS ERRECALR AL ERRAL L RERER SR DR B A A BRI AT H AR EE RIS #

{NTEGER CH,Fil(7),FLIC(T) ,FILN(T7) ,ER,ST3, SIZE, 8B, SSC,FRES
REAL ARAY (32,96),CARAY(16,96) ,EERGY(SS) ,LTSL
CONPLEX CIFT (64)
INTEGER IFT(E144), IEILIOR(1€,96), ICARAY(16,96)
C
of S e T S T
c
C YIFTY ILL RECEZIVE OATA DURING 'ND3LK' CALL.
c POLFTY ZILL CONTALN T™E C00PLEX FORIT OF 'IFTY
c YIEIMIORY WILL COHTAIN THE ENERGY=NCRUALIZED,
C IHTEGER TRUNCATIOM OF *ZARAYYY,
C YARAYY UILL COMTAIN THE COIPLEX ABSCLUTE YALUE OF THE OFT JATA
C TCARAYY “HILL COMTAIN THE CHAIMEL COMPRESSED TARAY' DATA
C VICARAYY ILL CONTAIN THE INTEGER TRUNCATIQIt CGF 'CARAY?
c
I T TR R PR SRR I Y S Ry R I SR R R Y A s e e T
C
Cex#xx ESTABLISH PAR/VETERS FCAR SURRCLTINE rvoRpeEn




K
;
3
g c OF DISCRETZ SPEZCH FILE.
' 1 Cl=3 ; ARCITRARY CHAMMEL ASSIGHIEHT==RAI'5E:0=03
o CHAMIELS 6-15 ARE ASSISED TO OEVICES.
‘ ACCEPT " ZHTER FILIAIE OF SPEECH FILE TD 2E OPZiiED:
! READ (II,IC) Frie1)
2 19 FORVAT (S13)
[ { i"CDE=1 37CDE (1) OPENS THE FILE FOR READING CHLY
2 ER=0
¢ :
3 CALL CPE!! (CH,FM,'0DE,ER) ;ADDITICNAL PARAIETER (SIZE)
c ALSC AVAILAZLE
o IF (ER.IIE.T) TYPE "ZRROR RETURNED FRO! CPE!! OF SPEECH FILZ: ",&7
C
: Cswkst ESTACLISH PARAMETERS FOR SUBROUTIME 'CRIL!
C (TO CREATE THE ENERGY=!CRIALIZED FILE)
c
152=24
C )
ACCEPT " ENTER FILENAME OF ENERGY (IORUALIZED FILE:
READ (11,10) FLI(1)
CALL DELETE (FLi!) ;10 CASE FILEZ [!ALE ALREADY EXIST
; c :
. ITYPE=3  ;TYPE '3' IS A JOMTISUOUS FILE.
c TYPE 121 IS A RA! DCJ FILE.
< TYPE '11 15 A SEQUEMTIAL FILE.
= S1ZE=6 ;THE 1EY FILES 1EED TO ZZ GilLY 1/4 THE SIZE COF
' c THE SPZECH FILES.
ER=0
g CALL CFIL. (FLM,ITYPE,SIZE,ER)
> fod
> c
2 IF (ER.IE.1) TYPE " ERROR RETURMED FROM 'CFILM': ¥,ER
ot C
et -
'y Craem# ESTAZLISH PARAIIETERS FOR SURROUTINE 'CPE:!
e c (CPE!S THE EZMERGY NORMALIZED FILE)
= c
% CH=4
- [10DE=3 $0DE (3) OPENS THE FILE FOR RANDGIT ACCESS
:‘.{ ER=(
' c
c
CALL OPE!! (CH,FLM,iH0DE,ER)
c
s}
. IF (ER.iiE.1) TYPE ™ ERNOR DEZTURIED FR0;¢ 'GPEN! OF (IEN
1




C
c
CEkusn ESTARPLISH PARAETERS FOR SUSROUTHIE 'CFIL
2 (TC CREATE THE .CM ENERGY UICRIALIZED FILE)
c
ACCEPT " CHTER FILZHANE OF {10! EHERGY LORVGALIZED FILE: M
READ (11,101 FILECT)
CALL CELETE (FILMD ;110 CRSE FILEMANE ALRESDY ZXIST
ITYPE=3 ;CONTIGUOUS FILE
c
-~ SIZE ALREADY ASSIGMED AGQVE
C
ER=0
CALL CFILY (FILi, ITYPE,SIZE,ER)
C
C
IF (ER.NE,T) TYPE " ERROR RETURKHED FRO:! 'CFiL'v: ", ER
o}
Casxsst ESTAPLISH PARANETERS FOR SUBROUT LHE 'OPE!!
g (CPEMS MO ENERGY NORMALIZED FlLZ)
r\
CH=5
iODE=3 ;FILE OPENED FOR RAMDOIT ACCESS
ER=0
C
c
CALL OQPEIl (CH,FIL!, ICDE,ER)
C
IF (ERLME,1) TYPE "™ ERROR RETURMED FRQIT 'YOPEM' OF MEM FILE: ",ER
Cwxxx ZSTASLISH VOLTAGE THRESHOLD
c
C SHTER A THRESHOLD VOLTAGE. THE SPEECH FILEZ UILL 4E SEARCHED FOR
C THE FIRST AND LAST cLELENTS iHICH EXCEED THAT LEVEL. THE DATA
C BEFORE AMD AFTER THOSE EVENTS ILL ZE SEVERELY ATTzNUATED, THIS
c EFFECTIVELY E IHANCES THE CATA BETUEEN THCSE T..C ZVENTS CHICH
C IS ASSUIED TO B E JWGORD DATA).
{\

3 ACCEPT " ZITER THE VCLTAGE THRESHCLD LEVEL: ", TV

(@)

ITV=IFIX(TV*2047/5) ;TRANSFCRIIS SPEECH FILE LEVELS TO VCLTAGE
LAST=0

C
C
ocxaxxx ESTABLISH PARANETERS FOR SUBRCUTIHE 'RDELK!
C FRO't DISCRETE SPEECH FILE

ul
il




. T{DE ” n
TYRE " ##%DATA TRAUSFER i PROCISSiw##
TVDE n "
f\|.‘| —)
©=13z ;1S (236 0A0) SLOCKS ILL ZE READ
52=0
ch=9
1oLIK=0 sRETURMED FRON 'OCELK'==GIYES ¥ JF 2LOC1S
o DEAD 10 SASE AN EOF 15 ENCCUNTERED.
2
SALL R0TLI (6,58, 1FT,115, 22, 13LX)
n
C
IF (ER,NHEL1) TYPE m S2N0R RETURIED FRC 'RCQLK': noen
IF (13LALHELQ) TYPE " EOF SMOOUNTEREC; ¢ OF SLOCKS READ= ", ITLA
c
) Cumig F11D BEGHINING AND END OF OR
o
!_ -
: DO 12 1=1,5144
3 IF OFTCHLLT.ITY) 60 D 12
3 IF (LAST.GT.C) 8O TO 13
, IFIRST=1
3 YOLTF=1FT(1)%#5,0/2047.0
+‘ 3 LAST=
| 12 CONTIIUE
YOLTL=) FT(LAST) #9,0/2047.0
c
DR %
) ”~
L]
{ 2 *xR**¥2EG |1 FOURIER SERUEIICE ##x¥
c
!
i HEEE R R R E R R AP PR IR R 2R T R TTRIRAE PR DR TR R R RE LR X R B B L FVE N R R (X AR DR BRI AR R
2Y ICT EHERGY MORMALIZING THE DIGITIZ"D DATA REFCRE 'CFT4Y, THE
SHERGY ”ILL IE PRESERAVED. THE FOURIER DATA (ST THE! OF =MERG

CORIALIZED TO CONPENSATE FOR VOLUE cLUqu,\TIOLS OF THE AIALOC
DATA. nOT: THE NCRUMALIZIIG PROCEOLRES AFTER THE CALL T 'OFT4!.

THE FIRST STEP UINTIALIZES ICIFTY, HICH JUST ZE OF CQO/PLEX FOIL
TC ZE PASSED TO 'DF74',

YCIFTY JILL ZE OVERWRITTEH 2Y 'DFTA', (AFTER THE CALL, 'CIFTY!
'ILL COIlTAL: CONPLEX FOURIER DATAY.

DOOOOOOOOOOHOON0

.

AR S E T S TR TSR T IR LEST DT TR TS EE LS S TE P ERET L EREE RS DR TE DS SRR

QOO

*% ZSTAZLISH PAR-IETERS FOR SUBRQUTIIE '"OFTa!




e e JL:&. S o)

e 2

(]

SN @}

a0

O C) DO OOOODDWLOOO Co ey

ERE TS SRR TE P P IS T TI BT L T L Ly L

P d

J=1 $'JT IS THE TOLUTH LDTNOOF THE T.C 2 Zisnn
ARTAYS

=0 FANDAY ITIDZN FOR OMIFT

LAm=54d s THE JU.2ER OF ZLEZLENTS 7O 8 3A5:iel

11v=_ ,r”““ﬁ?D TRANSFORY

o0 20 1=1,064

CIFTCD)=IFTUI+K)

CONTH.WUE

CALL OFT4 (CIFT(1),LAR, 10V)  3EACH SALL ILL DFT 54 ZLZTEITS,

e 3 3 3836 36

b:i THE FOLLOY
TRANSFORIED

QEDUMDANC

(G STEP, QilLY 32 OF THE &4 ELEWEUTS HIGs VERE
JLL SR ?R:S:?VED—--THIS 1S CUE TO The 2 70 1
IMHERENT tit THE OFT #ROCESS.

ALTHOUGH 'DFT4
54 ARE USE

CCULLC PROCES

SECAUSE:

1) 54 GiYES 2ETTER NE
L

PP TO 1024 ZLZNENTS Pz SALL, oLy

SCLUTIC
VIALLY P"CCESSE“ FOR FURTHED AllALYSIS
£S, WHICH HAVEZ JIFFICULTY ITH L)0:0E

2) THE DATA UAS OPIG
VIA 'SPSS' RCUTIH
VECTORS.

Y T TR PRI S L L R PR T S SR R

J0 50 1=1,32

ARAY (1, J)=CA2S(CIFT(1)) ;COIPLEX, ASSCLUTE VAL UZ:

o SIRT((A%%2)+(0%%2) )
50 CONTINMUE
o
° *¥**#BEGI!] HIGH FRENUENCY PREEIPHASISH#
c
C
CHRARFURL AR UL XU X LS LR XXX R RN RN R FH AR XA AL ELARR LR LA RU R UN AL AL HRR R
c
c HIGH FREOUENCY PREEIPHASIS IS NECESSARY 2ECAUSE 0ST OF THE
c EHERGY I SPESCH IS 15! THE FRESUENCISS 2ELOY I20HI. IV 530HZ
c THE EMERGY “UST 3E PRESHPEASIZED TO SITULATE THE FUICTION OF
c THE EAR.
c
(S22 T2 22T LII T TEE LT R LLEIEEPEIEEBETIIL L LT L T T EREELFELIRE L EE DL ¢
~
-

sFREN AT WiHICH PREE
sSAUPLING FRECUE !PY
s THE P OF 33'” 2Y UHISH TO PREENPHASTZE HI1GH
FREQJQUENICIE

PEG/ SFREQ) =LA “)+1

TPHASIS CETINIS

FREDI=IFIX((PF

[




L s ey 2 e ———N WS

THIS YILL STAPT PREEIPHASIS AT SOOKZ (THE FIFTH FRET ELE £i7 OF
1DFT4! QUTPUT)

r
-
e
v
I
~
~
-~

D0 52 I=FREQ1,32
=l 3PERNITS REAL ARITHUETIC 2 THZ 100 LCOOP! (HMDEX

/]

ARAY (L, J)=ARAY (1, J)*(10%¢(PDE*ALOGIC(RI/FREDT)
i 1/(20%ALOG1C(2.0))))

c
c JOTE THAT RAMGE COF (FI/FREQ) 1S: 7RO (5/5) TC (32/%)
c THEREZY LOCARITHIICALLY DICREASIHIG THE ANPLITULES AS THE
c FRECUENLCY [IMCREASES.
52 CONT DIVE
C
C #¥XAROESIN CHANMEL CONPRESSICis#ixs
. N
C
C****************fr******************************‘3{'*******'}5‘*'}:‘*‘}:‘5{"‘?(‘**1".‘*":**':('*':‘:
- c
y C THE CATA IS W0 CHANMEL COUIPRESSED FROI: 32 TC 186 DISTHIC
C LI ENTS.
| c T“lS IS CCIE LIMEARLY Z2Y JOUBIINIG ADJACENT PAIRS OF
| c ZLEVENTS INTC OHE (1) ARD AVERACING THE!,
c
z THE REASCIIS ARE TO PERVIT ZASIER PROCZSSIG OF SATA AHD
Z TC PERMIT MORE HEANINGFUL SPECTROGRAI REPRESENTATION,
C*?(-:(-*':('***’(’*************‘K‘***".(‘%5(‘**************'3‘.‘**:":':("":95*':‘-":{".’\":{":\"'Z'**'Z'%*'Z(""‘*?'?'K’fi':('*.'\"
n
. l 7 "2 O
; DO 56 1=1,32,2
2=K2+1
} JI\F\I\l(KZ'J) (\F\E\Y(I J)+1\I\l“\{(|71 J))/Z.O
. gé COMTINUE
! C
i c
-; c RAXXRSEGIN ENERGY HORUALIZATION SECUEICE ##%es
& :
. C')':'.!'*”:********************* X P ST 3L 2 PRSI FE LRI BT RE TR EENEE E LA 2 Al +
v ° v
o c 3EFORT EMERGY HORMALIZATION IS IINITIATED, A CCPY OF THE
: ‘ c CO!PRESSED ARRAY 'CARAY! IS SAVED TO STOH“ HE ZNERGY
c It 1TS ORIGIMAL FOR'I,
C
C*'X'*‘:(‘*******************************'X'*'X‘******'2(’******‘1‘***‘*****K”}(‘*’X‘if‘******

DO 39 I=1,16
ICARAY (L, I =IFIX(CARAY (1, d))  ;PUTS 'CARAYY 10D INITEGER FOR! FCR

L




R st ATy

% c SUZTOUTHIE 1URILKY CUHICH [UST <AVE A
2 o PITEGER AHRAY)
59 SOMTIHIUE
EHNER=Q
. D0 50 I=1,15
' EHER=ENENF(CARAY (1, 0))¥¥2  ;SUIS THE 30UARS OF SACH ZLZ ET
- 50 SOHTINUE
| EHERGY(J)=SORT(EHED) ;ESTASLISHES EVERGY VALUE CF '10ARAY!
; o
c
K={+64 $UEXT 64 ELENENTS VILL ZE READ INTD 'OFTY

Q

IF (JLEQ.48) TYPT " *¥#¥3T PATICIT, THIS 1S A LONIC SUCKER#s##% o
. - J=J+1
i . IF (J.LE.96) GO TO 30 sRETURII TO 'CALL CFTA?
E**%** FIIID THE BLOCK f FOR THE 2EZIMNILG AD END OF THE UORD
- J1=IFIRST/84=2 ;FINDS ZEGIMIINLG OF 'ORD AilD SACKS ©P

(9]

OT:E-HnLF LOU\
IF (J1.LE.Q) GO TC 72

00 70 I=1,0
SHERCY (1) =3¥ENERGY (1)  ;5%10ii=/OPD EZENGY PROVIDES ATTZIUATICH

C
- = e T

| 70 SONTHIUE
c
72 12=L/ST/6442 $F1HDS LAST DATA AND ADVALCES GilE=i/\LF ZLOCK
IF (J2.LE.0) GO zC 76
c
: 50 74 1=42,96 .
- ELERGY (1) =5%SERGY( 1) ;
| 74 CONTIMUE !
2y o ‘
| 76 ST3L=IFINRST/256.0-0.5 sASSIGIS STARTING 2LOCK :
a LTSL=LAST/256.040.5 sASSIGHS LAST SLOCK PLUS THE=HALF |
3 | SLL=LT3L=-ST3L ;ASSIGHS BLCCK LEIHGTH
c
3:.-* TYpe n w
E | TYPE "e#%DATA TRAMSFER 1S COMPLETE##n
i TYPE " ©
5 URITE (1C,80) Fil(1),TV,STAL, LTEL, 2LL %
= 20 FCRVAT (" FILENANE: ",813,//," THE THRESHOLD VOLTAGE= v,7%.2,/,
b 4 1 " STAPTING 3LOCK= ",F5.2,/,"  LAST 2LOCit= ",FE.2,/,"  SLICK *
! 1 LZIGTH= ",F5.2,//) g

ACCEPT " DO YOU iSH TO PESET THRESHCLD VOLTAGE FOR AHOTHER
T AUN?2??--=0 FOR YES; 1 FGR 10: ",L2
IF (L2.EQ.0) GO TO 3

OO

wEaxx CONPLETZ ENMERCY NORHSALIZATION

)




95 J=1,9¢
0 1=1,18
CAZAY (L, JY=CARAY (1, J) /EHERGY(J) s SHERGY NONIALIZED u,aclTLuf
v OF ARDAY AFTED 12FT4
CHHORCT, 3)=IF1X (204T*CARAY (1, 4)) s ITESER VYERSIDND OF YTAREAYY
30 ST IHUE
g3 CCMTINUE

(@]

(SRR L L 2222232 BT PSS E T EL S PRI LT T TN EL AL PR EEL SR LA LTSRS T2 2

12047 1S A SCALNIG FACTCR UHICH VILL RESTATI THE EH:TC
ACRUALIZES ELZHEITS COF 'ISunchy )i TERIS CF THE YOLUES €
THE CRIGINAL CISCRITE 3PEECH FILE. FOR JCRE DETAILS
SEE (HISERT THESIS RecF,)

AL rSTA”LISH PARAMETERS FOR SUSROUTIE vLneLle
AITES TO EHMERGY=NORALIZED FILE)

ADOOOODOOOCOO0

CH=4

S$T2=0

U B=6 ;20 ERITTED (SILY SIX ELOCHS ARE
"R E 24 2LOCK S°EECW FILES TECAUSE

r\

UCT 1Ot

OO0
(8]
i
=
Amdm
mm
S
-\
[®]

N=
2LK=9) ;4 OF ZLOCKS YRITTZN M THE EYENT THAT A DISK
FULL CCCUR

OO

CALL “ROLX (CH,STR, IEIHOR, U T, 2R, ISLK)

C
IF (ER,ELT) TYPZ " ERRON RETURIIED FRCIT MURILIKY (IZHiGRYe ", 2Z0
IF (ISLX.ELG) TYPE " THE DISK IS FULL, ¢

c

Cuiskx ESTARLISH PARNIETERS FOR SUPRCUTIHIE 'WRDLICY

C (:/RITES TO 10 EMERGY=UCRUALIZED FILE)

[a)

CH=5
S72=C
Ui =46
ER=0
12L1x=0

[O N

CALL WNBLK (CH, ST3, ICAPAY, ML S, E0, 1TLK)

B e P R R L B AL R L TE LIS LN RS EE EEL TR I R S F PR

e




(@]

)

(@}

n on
FR=IRS

IF (ER.IE.Y) TYPS " ZRRO” RETURNIED FROM VURBLKY (IZARAY):

IF (12LGHELD) TYPE ™ THE DISK 1S FULL M
TYPT Me2¥QATA TRMISFER TO HEV FILES IS COIPLITRi¥*D

T‘(PE " n
CALL RESET ;CLOSES ALL FILES

ACCEPT " CO YQU 'ISH TO PROCESS AMCTHER FILE?
} =-==~C FOR YES; 1 FOR 10z ",LL

IF (LL.E0.0) GOTO 1

gi!d

PRI SIS QU

AN Lo
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35 e
4
e e o e e e

03, el

BETER

B

"

e AR RS o e

CRMUERRA R R IRRR R NR SRR LB R RL X R R RN R MR RRA AR DR RARD LT RRR DL RS RLRA RS

SPECTRCCRA 2CUT LR
PROGRA FILELANE: "SPECCR
£e
'

01 DPCF:HU'TER

L BN 3 T AR R AR RN B B X Rk B S PREEE T 2L A 2 i S L R R £ S R th i b PR R de L R ok S

THIS ROUTIIE PRODUCES A SPECTROGRAT! FNOT A FILE “HICH "WUST
COMTAIN Al EMERSY={!CRUALIZED, HIGH F“E” Hey C'D'falZCJ,

AND CHAIBIEL CO!!PRESSED DISCRETE FOURIER TRAISFC' OF A FILE 7F
DISCPETE SPEEC!, THE DFT FILES /ZRE PRODUCED 1Y PROGRAT "FT32V,
WETI2YM SCALES THE DATA 2Y TULTIPLYLIG ALL ZLEZ'TE v 120471
THIS MUIREN 1S THE FULL SSALE YALLE (11 21T5) OF THE CROIENCC
J/A COMYERTOR, THIS SCALLIS PENHTS THE CHIRGY=I0X ALIZED OFT
TO 38 EASILY ZOUPARED WITH THE ORIGINAL DISCTETE SPEECH BATA,
"IHEII PLOTTED Oi! THE SANE SCALE (SEZ THESIS)

LR LSS P EFLEEE LTSI S DL L LA T TR T L BRI SR E E e S ERRE P b AL RS D S

PROCEDURE :
1} THE DFT FILE IS OPENEL
2) THZ OFT FILE IS READ IHTO AN PNTECGER ARRAY
5) SPECTROGRAIT VARIAZLES ARE ESTAZLISHED
4) PRINTROMIX PLOTTER FUNCTION YARIATLES ARE ZSTAZLISHED
5) THZ ELEVENTAL ..ACnHTUDES ARE ADJUSTED FOR PRIITED
COUPATAZILITY

HHERRRNEREH RN AR A ERRRRLRNLBRERA XXXV CAERFRUF XA RN T AN RN B RRARAN A REHX

QOGO DLOTIOIODOOOODOIOC)OD0

INTECER SY‘1(10),oYH2(1u) SYH3(10),SYH4(10),SYi'S(10),SY'3(10)
IdT GER Fii(7),CH,5YTE, WORD,11CDE, t?,SS,L_,SAFu (10,96)
COLEI0i !/ 3LK/SY: SY’Z,SYH” SY4,SY.5,8Y05

CH#mit ESTACLISH PARANETERS FOR SUDRQUTINE 'CRIH
C (OPELS 'FT32Y' FILE)
1 CH=2
ACCEPT " EMTER FILENANE OF 'FT32Y' FILz TO 3E QPZIED: M
READ (11,2) FHO1)
2 FORIAT (° 3)
c
10DE=1 ;OPEIIS FILE FOPR REACIIG CiiLY
E7=C

ao

CALL CPE! (CH, ', '0DE,ER)

OO0

IF(ER,HELT) TYRPEZ " ZRROR RETURNED FRCT 'CPEh': M, ER

O




Jrm— pn
b
i
i
: Cwxsx ZSTAZLISH PA2A ETERS FOR SUBPOUT IHIE 'RISLK!
C (FROI* PFT32V' FILE)
c
$3=0  ;THE FIRST 3LOCK TO 2E PEAD FRO:! THE SPEECH FILE
c
CH=2
! 118=5 sALL SIX (256 1'ORD) 2LOCKS /ILL 3E READ PER CALL ;
=R=0 |
i ISLK=0 SRETURNED FRO!! 'ROGLK'===GIYES THE ;' GF JLOCKS ?
c READ It CASE ANl EOF 1S EHOOUNTERED
; )
5 CALL RDILK (CH,SE,SARAY,:S, 2R, 13LK) 1
o
, ) IF (ER.IE.1) TYPE " ERROR RETURNED FR0i° 'RDCLK': "0
. IF (13LK.'E.0) TYPE " EOF E:COUITERED; . OF TLGCKS READ= ", I15LK
: c ]
5 Coxxx ESTADLISH PRINTROMIX PLOTTER FUNCTIOH VARIACLES (THESE CCOES f
c ARE 'ASCII! CHARACTERS===1! 'CCTAL! FORUIAT)
ﬂ ¢ (SEE 'PRITRONIX APPLICATION {'OTES’ 2102370 FOR :iORE DETAILS)
4 r\ ‘
] IPLOT=005K  ;PLOT CGif'AID
; [LF=012 ;PRINT LINE OF DATA 4
IDASH=177K  ;DASH USED FOR SCALE O SPECTROGRA'!
13L=0 ;3LAIK INSURES THAT COIPLETE wORD 1S OUTPUT
c
Cwirx ADJUST !AGHITUDES CF APRAY ZLENENTS
o
= TYpE n m
= TYPE " THE THRESHOLC YCLTAGE RAMGE 1S: 10.0-5.01 VOLTS *
; | TYPE " "
& S
'.l ACCEPT ™ EMTER SPECTROGRAL THRESHOLD VOLTAGE: “,Tv
\| C
g ITV=1FIX(TY*2047/5)
c
| 00 16 J=1,96 ;
k| DO 20 1=1,15 |
- IF (SARAY(1, ) .LE.ITV) SARAY(I,J)=0  ;ZEPCES YALUES ZELON |
b4 c THRESHOLD |
= < |
= SARAY(1, D) =IFIX((FLOAT(SARAY (1, 4))/2047)¥10,2)+1 ;
3 c ;
Ak c TG INSURE THAT THE VALUES ARE NO! BETUZEN 1 AlD 10: |
: N
4 4 IF (SARAY(1,J) .LE.0) SARAY(I,J)=t
IF (SARAY(1,4).6T.10) SARAY(1,J)=10
20 CONTIME
10 CONTHIUE
c




IS U DY S ) .

gy, el

PSR SN )

Critits ZSTAZLISH SPECTROGRAT VARIATLES
c
1C0LT=1 5PRIHTS A DASH AFTZR 1C VECTORS
c
TYPE W SELZCT THE i/ OF DEPETITIONS OF THE CHARACTETS ¥
TYPZ n w
ACCEPT ™ ETER THE .’ OF YERTICAL REPETITIONS: ", IHSIGH
c
ACCEPT ™ EZTER THE i OF HORIZOMTAL NEPETITIONS: ™, 1!/ iDTH
Cxxwx DATA FOR SPECTROGRA! SYIZOLS. EACH SYI'BOL DEFINES 1 CF 5 D0T
c LIIES FOR 10 LEVELS OF IHTENSITY
<

DATA SY:'1/100K, 100K, 1C0K, 122K, 1225, 12214, 1221, 1654, 1774, 1773/
DATA SY:12/10CK. 122K, 166K, 166K AT TTEATIR A TTE A TTANTTRS
DATA SYII3/100X, 100X, 100K, 100K, 1COK, 1221, 133K, 133, 133K, 177i/
DATA SY:14/100K, 100K, 100K, 122K, 122K, 122K.1 22K, 156X, 177K 177K/
DATA SY'15/100K, 122K, 166K, 166K, 1775, 1TTK A TTK 1774 177K, 1775/
DATA SYN6/100K, 100K, 100K, 160K, 122, 133K, 1351, 1334, 135K, 177K/

c
C#x#¥% PRODUCE AMD OUTPUT CHARACTERS FOR SPECTROZRAI! (EY SENHDHIG OME (1)
c 15 CHANEL FOURIER TRANSFOR! PER PLOT CO:%iAHD)
i TYPE " n
TYPE " *%*SPECTROGRAII OOMSTRUCT IO 1t PROCESS#t ™
TYPE " ¥

YRITE (12,25) FMQ1), PYIDTH, IFEIGHT, TV
25 FORLAT (M™1%,S813,//," HORIZOMTAL REPETITIONS= ",12,/," VERTICAL
1 REPZTITIONS= ",12,/," THRESHOLD YOLTAGE=",F5.2,///)

c
C
Coedik IITIATE SUBROUTIME SGRAIT
~

2YTE=999
c
CALL SGRA'! (BYTE)
c
3¢ 900 J=1,96 SILL SEID (96% 13 10Ti) DISTINCT VICTORS. ZACH
c VECTOR “/ILL ~AVE 18 FRESUZHCY ELZ'TNTS
00 500 KX=1,!'/IDTH
c
CALL 3GRAIT (IPLOT) 352D PLOT COLFAND TC PRINTROII
c
Cx*k%x SEND 1ST DOT RO!
c
20 30 I=1,16 |
Z=SARAY( 1, J) f
00 30 L=1, (HEIGHT s OF VERTICAL PEPETITIONS
CALL SGRAL (31°1(X))




SN I ih

7
bt i

aizsibed

g&3«§%

oy
-+

A

)

20 SoNThHIUE

~
SALL SCRAC (ILF) $SEID LINEFEED
’ CALL SGRAY (1PLOT)
c
C#wirsx SEND 20D DOT ROV

0O 40 I=1,1¢
K=SARAY(|,J)
30 40 L=1, IHEIGHT

TALL SGRAN (SYII2(X))
49 SONTUE

CALL SGRAI! (ILF)
CALL SGRAM (1PLCT)

Cwsxxx SEND 2RI DOT ROV
mn

~

D0 50 1=1,16
X=3ARAY (1, J)
D9 50 L=1,IHEIGKT
c
CALL SGRAIT (SYI3(X))
23 CONTUE
CALL SGRAIT (ILF)
c
CALL SGRAIT (IPLOT)
c
Cxxuxd SEND 4TH DOT ROV
P

Do 50 1=1,16
H=SARAY (1, )
50 60 L=1,HEIGHT

CALL SGRAIT (SY4(K))

c
89 conTinue
o
CALL SGRAH (ILF) 3
CALL SGRANM (IFLCT)
Crse SEHD STH DOT RCY

DO 70 I=1,156

~d

it e

Ak AR NSRS D o L ARF L . e e e e [ -y




(@]

70

(@]

OO (@]

0

(@]

30

OO0

(]

(9]

90

(o N}

(@]

(@]

»J)
» HEIGHT

CALL SGRAIT (SY15(K))
CONT NILE
CALL SGRAM (ILF)

CALL SGRAT (1PLOT)

*x#x% SEND 5TH DOT RO

DO 56 I=1,1¢6
(=5ARAY(1,J)
20 30 L=1,IHEIGHT

CALL SGRAIM (SYL6(K))

conT itz

#HEX - PRNIT A DASH AFTER EVERY 10 YECTORS

IF (ICOUNT.HE.10) GOTO 30

CALL SGRAIT (10ASH)

1COUNT=0

CALL SGRA'I (ILF)

1 COU!IT= 1 COUNT+1

CONTIHUE

CALL SGRA'I (13L) ;SEND A SLAK TO Li!SURE LAST CHARACTER SENT

CONT I2IUE

G

TYPE " **¥SPECTROGRA! CONSTRUCTIO:! COIPLETE*x* 0

TYPE " "

ACCIPT " 30 YJU ISH TO RESET THRESHOLD VOLTAGE AND PUI! AGAILI?
1--~0 FCR YES; 1 FCR N0z M5

IF (K5.89.0) GO T2 3

CALL RESET 3TLOSES ALL FILES

ACCEPT ™ DO YOU 'ISH TO PROGUCE AHOTHER SPECTROGRA FRON ANCTHER
1 FILE?===0 FOR YES; 1 FOR i10: ", KK

A9 1}




CHNARFRERRFIENXARLRERR DAL ERX AR AR AR RRRRK AR AW ALK U AR TR AL AL ARA KL IR

SUZROUTINE SGRA

ENXRARXRRALRX R AN A AL AR AR E XD R LU FAXNRX LR AL RN AN TR RO TN AT AK AL N0

GPOOO

SUSPCUTIIE SGRAM (EYTE)

(@]

- INTEGER 3YTE, JORD
. n
IF (3YT:.:3..9 ) IFLAG=0  ;IIITIALIZES SUBRQUTHIE
ASK=177400:
IF (IFLAG.HE.O) GOTO 150

~
-
Cx¥xxx PACK 1ST ZYTE INTO "WORDY

(@]

3 1ORD=BYTE
: IFLAG=1

RETURN
C

CHxxxk DACK 21D BYTZ KITO 'iICRD!?

189 VORD= I SHFT(/0RD, &)
VUORD=1AID(UGRD, 1HASK)
HORC=1OR("JORD, 3YTE)

T

JARITE SHHARY (12) MORD
IFLAG=0

OB
o

X7
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Btk

n tocaives iy oA
AN .
LN ‘

PO, A

TAERRAR AR TR AN ERCLHR IR AIL R XA B AL ALK AN S L AR LA AN NSRRI RHR O LA RFA XA

DISCRETE FOURIER TRAISFORY ROUTHIE

PROCANT FILE (IAVE: "FSTARTY

P PR I I P E R TR PP S L PEE TR P2 S P ST T T T LRSI TR T

THIS PROGRAI' TUST SE COLPILED, LOADED, AUD RUN O THE ECLIRSE
COIPUTER.,

THE 'EDFT.L2' AIID 'FORT.LZ' FILES [WST ZOTH CE LCADZID VITH THIS
ROUTHIE===SH0ULD T 3ECONE MECESSARY TO RECOIPILE 'FSTART! !t

LA A TS T2 S EEIL LB ET TSI LTI ELTEELE LS TE LTI ELTTLTEFEIERL TS T SIRE LS LI DI

(@] C) ODODOODOIOO (7 [O NG NW NS RN

INTEGER CH,FiN(T),ER

IMTEGER LICRC(7), GLEV(T)

REAL ARAY(32,98),LT3L,ALTH(3),SLL(3)
COIPLEX CIFT (54)

LITEGER IFT(5144),FRENCK(SH)

n
o T T A A I R R PR T T T S L I P P LT P S 2
1CHT=1
c
Cast®x TSTASLISH PARAMETERS FOR SUBROUTINIE 'CPREN
c OF DISCRETE SPEECH FILE.
c
1 CH=3 3 ARCITRARY CHANIIEL ASSISHENT==RAILGE: 0=G3
C CHANNELS 6=15 ARE ASSIGIIED TC DEVICES,
r\
ACCEPT "ENTER FILENANE CF SPEESCH FILE TO 3£ OPEMED: "
READ (11,10) Fi(1)
19 FCRUAT (513)
"i0DE=1 ;i0DE (1) OPENS THE F!'LE FOR READIIIG CHLY
ER=0
CALL CPEH (CH,Fi1,1ODE,ER)  ;ACCITIONAL PARAETER (SIZE)
C ALSO AVALILASLE
c
IF (ERME,1) TYPE MERROP RETURMNED FROIT OPE!l OF SPEZCH FILE: ",ER
c

15Z=24

~
Cux¥x* ESTACLISH VOLTAGE THRESHCLD
C

S

C THE SPEECH FILE 'WILL 3E SEARCHED FOR THE FI3ST AIID LAS
c ELEHMEMTS WHISH EXCEED THAT LEVEL., THOSE DATA POIITS

C ARE ASSUI'ED TO 3E THE YORD,
C
r\

*#t%#® ESTACLISH PARALETERS FOR SUBROUTHIIE 'RODLK!




e L e R

» FPO' DISCRETE SFEECH FILE
’ TYPE " " ;
TYPE " #2#0ATA TRAHUSFER 131 PROCESSHes o ‘
TYPE n " ;
c
Cil=3
o=18Z $1S2#(255 HOPD) 2LOCKS 'ILL ZE REQ
s2=0
zn=C
I5LK=0 JRETURNED FRCI1 1RDBLII==GIVES * OF L4745
c PEAD 1 CASE Al EOF IS SHCOUNTERE
CALL RORLK (CH,SB, IFT,!E,ER, 13LK)
( ¢
IF (SR.ME.T) TYPS " SRROR RETURNED FROT 'RDILK': ",2° *
IF (13LK.NE.0) TYPE " ECF EMCCUMTERED; ! OF 3LOCKS SE/0= ", (3L
c
Swissx F1HD SEGINING AMND END COF ORD
c
1TV=0
JA=1
JB=35
DO 5 JC=1,5144
0O 3 1=JA,JB
ITV=ITV4IASSCIFT(N))  5F LD THRESHOLD YOLTAGE
3 CONTHWE
c
ITV=1TV/Q SAVERAGE THRESHOLD YOLTAGE
IS (ITY.GT.150) €0 TO € ;150 1S APPROX. EVAL TO 0.4V
JA=JA+]
J3=J0+1
5 CONTIUE
c
5 VPER=0.75  ;PRESETS PERCIIT OF THRESHOLD TO 750
GO TO 11 ;3YPASSES INPUT OF VOLTARE THRESHOLS UIAZS3 RESET
7 ACCIPT MENTER VCLTAGE THRESHCLD PERCEIT: ,VPER
PER=VPZR/ 150
T ITVEK=SITY+(VPER*ITY)  5ADDS PERGENT CVER THRESHOLD TO
C THPESHOLD VALUE. THIS 13 THI YALUZ USED
e TC CHECK THE FILES,
c
LAST=0
50 12 1=1,5144

IF OIFTON LLT.ITYEK
IF (LAST.GT.Z) GO TO

TG 12




IFIRST=1
LAST=1
12 CoITIUE :

rd

Xt 1

[ONPED]

TYPE u n
TYPE » #34FCURIER SEQUENCE 11! PROCESS##%
, TYPE m m

fal
C*************%****************%****i('*%(’:"ri{-***i('********éé****é?*%:-**i}-)%%i-::-****i(—
. c ICIFTY “iLL 3E OVERURITTE! 2Y 'DFTA', (AFTER THE CALL, '2IFTY
n JILL COMTAL! OO!IPLEX FCURIER CATA).
5*?\'%*%**5('****-3(--)('*%:-************i{-‘.(-*i‘:**:‘(—*f:-*-)(-{é*%**f?-}(‘%*%*i‘?i%i(-.‘(-:‘(-**%%:".-i%-If‘v'éil-'f:-:\’-r'\‘*:'l'**
Sexsx% ZSTARLISH PARAIETERS FOR SURROUTIHNE 'OFT4! 4
J=1 ;0J' IS THE COLWMI INDEX GF THE T'C D1IENSION
oy ARRAYS
=0 sARRAY HIDEX FOR "IFTY
LAR=G4 ;THE DUIDER OF ELEENTS TO SE PASSED
{=0 s FORWARD TRAISFORI
e
33 0O 20 1=1,64
CIETC) = IFT(1+K)
20 COUTINUE
.
CALL SFT4 (CIFT(1),LA8, 11V)  3EACH CALL 'ILL DFT 64 ELE ENTS.
R
5-)':-24-',6‘.6-)95{"7.‘***%***%****%*********-.‘("T('**%{-**%('-I("‘.{-*******1‘?%***%-}&****%’-**é‘:-ﬁ{--}*%}***% X
s
: c [N THE FOLLCYING STEP, OMLY 32 OF THE G4 SLEIENTS UHICH VERS
! s TRANSFORIED HILL SE PRESERVED-=~THIS IS CUE TO THE 2 TO 1
). 5 2EDUNDAIICY IHHERENT IN THE DFT PROCESS.
' C
- c ALTHOUGH 'DFT4' COULD PROCISS UP TO 1024 ELEIEITS PER TALL, OMHLY
~<i c 54 ARE USEDL SECAUSE:
F 3 1) 54 GIYES SETTIR RESCLUTICH
» > 2)  THE DATA 1AS ORIZIANALLY PROCESSES FOR FURTHER AUALYSIS
2 c YIA 'SPSS' XOUTIIES, MHICH HAVE DIFFICULTY ITH LARGS
‘ c YECTORS.
c
C**:'!--f‘:r'(--x-*****-,‘(‘*:'é**-‘/’:************-'K“.'(-.*Z-*******%*%********** ERRE AR DR T 3 2 B FUENE T X

o0 50 1=1,32
ARAYCE, 0)=CA2S(CIFT (1)) 3 CONPLEX, ADSOLUTE YALUE:
SORTCCAFE2)+(2#%2))

(@]

e




T Y A T

‘;:i‘

30 SONTINUE

FRECK(JI)=0
30 51 1=2,32
FRECCU(I) =FRENCK O FIFILCARAY (1, J)/4)  THE 'FRENCK(J) T VALUS
C IS DIVIJDED 2V 14! 760
C LIDIT THE FILE SIZE,
c THE 41! |5 ARSITRARY,
E
z 31 COMTINUE
: c
K=K+64 $HEXT 64 ELEVENTS WILL E MEAD 1ATC 'OFT!
JF (JLEC.43) TYPE M #%UAL FaliAYiR®n
NENES
IF (J.LE.96) GC TO 30 sRETURM TO 'CALL CFT4!
Critxx FIMD THE BLGCK  FOR THE SEGIMNMING ANHD EHD OF THE oD
| THR=0
JE=1
Jr=d
DO 55 JD=1,92
DO 54 1=JE,JF
I THR= | THR+FRELCK (1)  ;F1ID FREL THRESHOLD
| 524 CONTINUE
C
ITHR=1THR/4  ;AVERAGE FREQ THRESHOLD
'F (ITHR.GT.2000) GO TO 33  ;'2000' IS A MEDIUI LARGE NUBER
c MHICH 1NSURES THAT ACTUAL DATA IS o]
, C BEING CHECKED FOR THRESHCLZ.
L JE=JE+]
g i JF=JF+' ¥
: 35 CCHTIHIUE
f 5¢ TY=1TV*5,0/2047.0  ;CONVERTS TO YCLTAGE
| TYCK=1TVCK*%5.0/2047.0
- | c
"j ‘ TYPE n n
L ¢ TYPE "THRESKCLD VOLTAGE= ", TV
o TYFE "™ CHECKED LEVEL= M, TVCK
.l" ’ YPE " "
F-- TYPE WTHRESHOLD FREQUENCY ANPLITUDE= ", |THR
k" i TYPE # ®
\ C
1111=75  ;FRED THRESHOLD PRESET TO 75
GO TC 450 ;BYPASSES FRENCK(!) QUTPUT UILESS THRESHCLT
C IS RESET
‘ 100 DO 63 J=1,36

L R



TYPE W FREOCK(M,J, "M)=", FRIACK ()
20T 1HUE
TYPE 0w
ACCEPT "E;'TER FREAUEIICY THRESHOLD PERCENT: ™, 1111
450  FRER=FLOAT(I111)/100.0+1.0
30 §4 J=1,96
IF (FRENGZ(J) JLE. (FPER*ITHR)) GG TO G4 ;SCARCHES FC2 FRET

START OF WORO

G
(97 ]

<3

JFFR=J=-1 ;2ACKS UP 1/4 OF A SLCCK
32 TC &5
54 COLTIIVE
TYPS "¥%%SEGIINIG [OT FOUND###1
533 IF (IFFR,LT.1) 15FR=]
00 66 J=1FFR,95

IF (FREICK(J).LE. (FPER#ITHR)) GO TO 55 ;SEANCHES FCR FRE
c Ei'D OF LCRD
L3T=J+1  ;AODS 1/4 OF A SLLCK
66  COHTIHUE
c
EFR=FLOAT( IFFR)*64/256  ;CCI'VERTS TO SLOCKS
ALST=FLOAT (LST)#64/256
ALTHUICHT)=ALST-FFR
~
STEL=IFIRST/256.0=0.25  ;ASSIGHS STARTIIG GLOCK
LT3L=LAST/256.0+0.25 ;ASSIGHS LAST DLOCK PLUS 1/
SLLOICHT)=LToL-STEL ;ASSIGHS ZLOCK LEHSTH
¢ :
HRITE (10,160) FM(1),STBL,FFR,LTOL, ALST,BLLUICHT) , ALTHCICHT) %
150 FORIAT (" FILSNAIE: ™,813,//," FIRST VOLT C¥ ILCCH= U,F5.%,
" FIRST FREQ CK ZLOCK= ",F6.2,/," LAST VOLT OK SLOZK= %,FS5.2,
™ LAST FREN CX 5LOCK= ",F&.2,/,"  VYOLT 2LOCK LE'GTH= ",Fi.C,
" FOEQ 3LOCK LENGTH= ",F5.2,//)
~
i TYPE " "
TYPE "###DATA TRANSFER 1S O0DPLETER#x
TYPE " ¢
ACCEPT "DO YOU ''ISH TC RESET FRED THRESHCLD PERCEHT???
1==3 FOR YES; 1 FOR 1:0: ", 1JK
[F (1JK.E0.0) €O TO 400 ?
¢ ;
ACCEPT "9 YOU “/I3H TO RESET VOLTAGE THRESHOLD PERCENT?2? :
1-=0 FOR YZS; 1 FOR N0: ", 449
IF (JJ9.ER.0) GO TC 7
C 1
MRITE (12,160) FiCT),STBL, FFR,LTBL, ALST,SLLOICHT) , ALTHCICHT) i
“ T YPE L] "
, >
' CALL RESET  ;CLOSES ALL FILES
‘ £

ACCEPT "DQ Y2U '/I1SH TO PROCESS ANOTHER FILE?

{t
Ui
i




-

1 ==~3 FOR YES; 1 FOR 110: ",LL

.
IF (LL.Z2.1) 60TO 500
ICIIT=1 21T+
30 TC 1

500 Tyeg m o

ACCEPT "ENTER V'ORD VHICH VAS JUST PROCESSED: "
READ (11,10) ©CRO(1)

TYPE " "

ACCZPT M"ZITER G-LZVEL: "

READ (11,12) GLEV(Y)

TYPE ® 0
FAVER=0.0 ;FRED BLCCH AVERAGE
FLOMG=0,0 sLONSEST FREY DLOCTH

FSHORT=100.0 ;SHCRTEST FRED £LOCH
00 300 t=1,1CHT
FAVER=FAVER+ALTH(I)  ;SUIS SLOCK LEIGTHS
IF (ALTH(I) .GT.FLONG) FLONG=ALTH( 1)
IF (ALTHC1) . LT.FSHORT) FSHORT=ALTH(I)

300 COMTINUE
FAVER=FAVER/ICHT  ;AVERAGES SLOCK LEIGTHS
FVAR=FLGHG-FSHORT  ;VARIAICE il SLOCK LEMGTH

[OR®]

VAVER=0,0 ;VOLT BLOCK AVERAGE
vLOoe=c.0

VSHORT=100.0

DO 310 I1=1,1CHT

VAVER=VAYER+BLL( 1)

IF (BLLC1) L GT.YLONG) VLGHES=ELL(1)
VF(BLLOI) LT, YSHCRT) YSHORT=CLL(1)
CoHTIHUE

VAYER=VAVER/ICNT

VVAR=VLGHG=-VSHCRT

i
(]

JRITE (10,340)

FORIAT (O FREGUEHCY™)

GRITZ (16,3500 WORD(1),GLEV() ,FYAR, FAVER

FORAT (0 -IE***-:(")\"****-ﬁ-’:*%%**-K--I’r**i\'-“l(-%*'\'-**i’r%%*",/'" ¥

LWL WORD = noS12,mEN o w Nl EVEL = "
, 12, 0 /o % YARIANCE = ",F8.2," w0O/,% RVERACGE
=" Fg,o.n x o0 % #uf
14 i4 LA L

n *e:--.w—***-x-:‘(-*-:e****x—x—ee**%*-:e*****-x-n’/)

VRITE €10,360)

FORVAT (® VOLTAGE™)

WRITE (10,350) WORD(1),GLEY(1),YVAR, VAYER

Wi
I
Q

it
%]
o

—_— et —_ -

wl
(o))
(9]

[®]

URITE (10,370) TV, TYG ITHR
FORMAT (" VOLTAGE THRESHOLC= ",FE.Z,/,"™ VOLTAGE CK LEVEL= ",
1 F5.2,/," FREQ THRESHOLL=",15,/)

U
-
(@]

(@]

L




SPITE (12,340)

STTE (12,350) RSO ,GLEV(Y) ,FVA
CAITE (12,360)

UOTIO(12,350) UORZO1),GLEV(N), VYA
OUTE (12,377) T, TVGR,ITHR

-
A\'

~
iy
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ECO3T01

HORIZONTAL REPETITIONS=

VERTICAL REPETITIONS=

2

THRESHOLD VOLTAGE= 1. 00

1

c2.1




ECO3TI1

HORIZONTAL REPETITIONS= 1
VERTICAL REPETITIONS= 2
THRESHOLD VOLTAGE= 1. 00
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1 LAST VOLT O CLOCK= 21,268 LuST FRET CK ZLOOK= 21,22
VOLT 2LOCK LENGTH= 10,35 FRED ZLOCK LEIGTH= 12,2
FILEIALE: 213T45
.ITST VOLT CX ZLOCK= 53,57 -

InS
AST /”LT G ELOCK= 15,62 LAS
VOLT SLOCK LENSTH= 10,05 FR

FrEQUENCY

,v

SRR E RN NN NN A A YA KRR RN R

% #®

% -,ORD = 4 %

| ¢ GeLEYEL = 2 %

| # VARIANCE 3,25 #
| . d

,;i % AVIPAGE = ©.35 %

- :, N

A; XITHREARHLRHRIAERRR RN LN RBHRH
» VOLTAGE

2 HRARLRERARURRLLAALRARA L REN RS
a" * *
,ﬁ_i # U0RD = 4 #
. ' X nJ"L:U = : *
¥ OVADINICE = 2,7¢ *

® AVERAGE = 9.70 #*

* *

’ R X L F X PR R R T R S e

YOLTARE THNESIOLD=
VALTAGE 2% LEVEL=
= FREN THRESHOLD=

N OO
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e e = A el

FIRST VOLT Ot CLNCK=
LAST VCLT €4 ZLocK=
YOLT SLCCK LEGTH=

FINST FRED 2K ZLOCK= 2,00
LAST FRET CiX SLOCK= 13,00
FRED ZLOCK LEIIGTH= .00

.
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W
L ]

P G N
£ 0D
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FILZIAE: C09T42

v FIRST VOLT CX 2LOCK=  4.350 FIPST FRET CK SLOCK= 4,75
2 LAST YOLT CK SLOCK= 13.09 LAST FREN CX TLGCK= 13,25
! VOLT ZLOCK LENGTH=  3.50 FRED 3LOCK LEMGTH= .50
FILENAE: COOT43
FINST YoLT cx SLOCK=  2.48 FIRST FREN 2K DLOCK=  2.30
LAST YOLT O SLOCK=  9.503 LAST FREG 0X CLOCK= 10.25
; VOLT 3LOCK LEHGTH= 7.19 FREN OLOCK LEIGTH=  7.75
; FILEAS: COOT45
FIAST VCLT CX COLOCK=  3.15 FIRST FRED CK CLOCK= .75
LAST VOLT 2% ZLOCK= 10,24 LAST FRED CK FLOCK= 10.25
YOLT ELOCK LENATH=  7.00 FRED 2LOCK LE'GTH=  7.00
3 FRENUENCY
g DL B T DL R P AL T E
¥ ¥
% SOPD = 4 #
% Ge-LEYEL = 3 *
¥ YARIANCE = 1.50 *
! ®  AVERAGE = 7.81 3
3 *
NN NN XU BRI NL R AN LR RFX
3 ]
£ VOLTAGE
b PR L R L T L T Y A T Y 3
L * *
;. * MORD = 4 *
jgd *  G-LEVEL = 3 *
B * VARIANCE = 1,41 #
X *  AVERAGE = 7.75 *
+T n *
,ifu HNRLHRRERA R XN RL RN NI K
e

x5 YOLTAGE THRESHOLD= (.37
"] YOLTAGE CK LEVEL= 0.54
FRED THRESHOLD= 2008
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140}
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FIDST YOLT O TLOCr=
LAST VOLT 2K TLOCK=
VOLT ZLOCK LENGTH=

”1

'1

FILEIAE: 04143

FIRST YOLT C’ 3LOCK=
AST VOLT COX 2LCCk=
JCLT ZLOCK LEGTH=

SILEMANE: £04225
S)ST YOLT 2K ZLOCK=
LA‘\ST VOLT cx QL{\J:\

VCLT LOOK LEMGTH=

FILIHATE: C04254
FINST VOLT X ZLOCK=

LAST YOLT ¢ CLOCK=
YOLT 3L3CHK LENGTH=

FREJUENCY
PSS S I L T RE

# iR
*  B=LEVEL
¢ VARIANCE

% AVERAGE

it
NS

"
~<1 O 4
(] *
~ o~
w ul

*

3.38
13.20
3.02

5.45
25

e s

7.79

—

FRENXNILHRNH

EE S S R

E S

MRFRERLERR N H R RRE LR AR RANXR

YOLTAGE

HURFARRERR L EAREHLARRRRRRNALS

* *
* %D = 4 *
% GeLEVEL = 4 *
% VARIANGE = 0.69 *
% AVERAGE =  3.00 %
# %*
PYTEPPR LTI 2T S LIRS St Lty

YCLTAGE THRESHOLD=
YOLTAGE CC LEVEL=
FREN THNESHOLD=

0.37
1.1

FIAST FREN X
LAST FRED CX
FRED DLOCK

RST FRED O
LAST FREC X

FREQ 3LOCK

FIPST FRET OX L

LAST FRED X
FRED 3LOCH

(CAVTRY

FIRST FRED CKX
LAST FRED CK
FRZN 3LOC

JLoci=
,L':)ni"'
LL' (("rH-

TLOC=
TLOCK=
LEIGTH=

LOCK=
“Locke
LEGTH=

=zLOCK=
L(‘f'\v
{ LENC

.
v
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£
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P

. B3

TRy
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-
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ILZA 2 CCOTAT

FIRST YOLT 2% ZL2C =
LAST YOLT S SLocCk=
YOLT ZL2CK LeEiGT=

FILEZMATE: CO5TA2

FIRST VOLT O CZLOCK=
LAST VOLT C1 ZLOCK=
VOLT 3LOCK LEIGTH=

FILZHAE: COCT43

RST VCLT Cf< ZLCCK=
LAST YOLT O SLOCK=
YOLT ZLCCK LENGTH=

FILEIAE: C0CT44

FIRST VOLT CX ZLOCK=
LAST VYOLT 2 ZLOCK=
VOLT 3LOCK LENCTH=

FILEIANE: COCT45

FIRST vOLT CK SLOCK=
LAST YOLT CK SLOCK=
VOLT SLOCK LENGTH=

FREQUEIICY

*

# H10RD
% G=LEVEL
*  VIDIANCE =
% AVERAGE =
*
*

n
Gy WV
.
N O
[N o]

—
~ M)
e o o

[Nl o
O o

Co ) =
.

—_ O\

O & L

~12 M)
S o0 Wi
AN =t 2

4.92
2.00
7.01

By 2 FE LR R LR TR DL T

FRHRHENRELRAUXXHNRHRRFENKXHX

YOLTAGE

BUBLLARXRKRUARNULHC IR XNRLLXRHEKX

E *
* UORD = 4 #
% GeLEVEL = S #
* YARIAICE = 2.25 *
*  AVERAGE = 7.90 *
* 3*
6365 3635 X 0632 30 HSE 36 56 H 2 38 % 56 ¥
"CLTI"‘G" T; n\EquLD‘ !4 a‘13
YOLTAGE CX LEVEL= 1,28

FREN THRESHOLD=

20606

ST FRES M ILOCK=
LnST FRES o ILOCH=
FREZ TLOCK LIGTH=

ST FREC 2 ILOCK=
nST FRE% CX CLCCK=

FRET BLOCK LENOTH=

RST FRET O ZLOCK=
T l' SES ™Y T oDz

AT RTINS AT

FﬂEﬁ 2LOCK LENGTH=

FIRST FREN T ZLOCK=
LAST FRED O CLICHK=

FoEf OLOCK LZNGTH=

LRWTAN

FIRST FREG G CLOCH=
LAST FRET CK 3LCCX=
FRED 2LOCK LENGTH=
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v el
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FILZE: 2021

%

4 SINET VOLT X ’LWCK= 2.51 SI2ST FhEN ILOTe= 2,77
F: LAST VOLT 26 ZLaTk=s 19,72 LAGT FRED Gi TLoCi= 11,50 f
- VOLT _L3G2 L"NG|4- S.14 FRZT ZLOCT LTNGTH= TGIE
Vr;
8
g FILZIATE: CN3T32
N FIRST YOLT OX SLaC= 5,17 FI25T FREC 3( Z 0= G8.2%2
: LAST YOLT 2K ZLICK= 15,04 LAST FOET O ZLOCH= 13,25
(] VOLT L2080 LENGTH= 3,07 FREQ LOCK LTIIGTH= 2,00
FILEATEs 803735
FIAST vALT T ZLooK= 2,18 FISST FRET OX GLOC= 2,25
LAST VCLT “K ZLACK= 12,49 LAST FRET &4 ZL2CK= 12,23
YOLT TLOCK LENSTH= 2,33 FREN ZLOCK LEMGTH= 2,00

2 FILE'AE: CO3T54
- !
FINST VCLT X ELAC=  7.52 FINST FRED (X ELOCK=  £.72 :
“VT VCLT X SLOCK= 15,70 LAST FREG OK ZLOCH= 15.75
YOLT 2LO0K LEISTH: .02 FRET 3LOCK Eremi= 2,00
FILEIAE: 203755
FIAST VOLT CK 3LOCK=  3.25 FIRST FRST O ILOCK=  %.25
LAST VOLT O SLOCK= 13,13 LAST ngo ~~ ELOCIi= 13,00
1 YCLT ELOCK LENSTH= 9,93 FRED 3LOCK LENGTH= 2,75
- FREQUENCY
"" i GEEIEFAIE KN BT RN W NN H NN
‘ % *
S % voPD = 5 *
- ¥ G=LEVE 1 *
. ®OYARIANCE = 1,50 * :
- £ AVEPABZ = 9.00 * g
E - #* * i
‘.’.’ BHBUAX KU AN REX AR TRERTXERAR {
kA VOLTAGE
;;. WA RNBUNLARXRLARBLERAXRRXSRS l
» * %
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5 * MORD = 5 *
B % GeLEVEL = 1 * ;
..1 ¢ OVARIAKCE = 1,35 * §
= ¥ AYERAGE = 5,37 * g
y % t
SEHIESEIE RN AWMU AN NN NN NN \

2= 0,39
L= 0.78
)= 2236
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FILZINIE: 213731

FIRST YCLT 2 ZL2CK= 4.66 FIRST FRED X TLGCS= 4,75
LAST VOLT X 35LOC= 14,98 LAST FREC K TLOCK= 13,50
YCLT 3LOCK LEIGTH= 10,32 FRET SLOCK LEMGTH= 12,75
FILENATE: C13752
FIRST VYOLT CK BLOCK=  5.09 FIRST FRED C1 LLQCK= 3,25
LAST VOLT X 3LOCK= 16.79 LAST FRES OK ZLOCK= 153,5C
VOLT SLOCK LENGTH= 10.70 FREC 3LOCK LENGTH= 10,25
FILENATE: C13753
FIRST VOLT CX ZLOCK= 5,09 FIRST FRES I ZLOCK= 5,00
LAST YOLT X ELOCK= 13.0C LAST FRET CIU CLOCK= 16,25
VOLT SLOCK LEHGTH= 11,99 FRE7 BLOCK LEIGTH= 12.25
FILENATE: C13T54
FIRST VOLT CK ELOCK= 6.2 FIRST FRES K ELCCK=  5.75
LAST VOLT Cx ELOCK= 17,69 LAST FREQ CX SLOCK= 17.75
YOLT 3LOCK LENGTH= 11,44 FREQ 2LOCK LENGTH= 12.00
FILEHALGE: C13755
FIRST VCLT CK 2LOCK=  3.44 FIRST FRED O CLGCK=  2.73
LAST VOLT CK BLOCK= 14,70 LAST FREQ CK BLOCK= 14,75
VOLT BLOCK LEMGTH= 11,25 FRED BLOCK LENGTH= 11.00

FREQUENCY
RARRXRERTERRERRRXLRRE KRR R

* *
® YORD = 5 *
¥ Ge-LEYVEL = 2 *
* VARIAIICE = 2,00 *
#  AVERAGE = 11,25 *
»* *

FAXREEXRAARRXXNARARRENRXRNHRRR

VOLTAGE

R KK 383 32362 T2 260 236 9 5 9 56 3K H
* *
* WORD = 5 *
*  G-LEVEL = 2 *
* YARIAUCE = 1,68 *
#  AVERAGE = 11.14 *
* #*

R L et et 2 Ll LTt b L LY

JOLTAGE THRESHCLO= O
YOLTAGE OK LEVEL= 0
FRED THRESHOLD= 244




FILEN N Ze 209751

R A

FIRST YOLT 2K JLGS¢= 4,53 FIRST FRED X CLOCK= 4,753
LAST VOLT 2% 2L2CK= 14,37 LAST ¢ ?EQ Gi TLOCK= 14,30
VOLT CLOCK LEJPT‘= .34 FRED BLOCK LENHCTH= .75

FILENAD: CO9T5E2

4 FIRST VCLT CX 2L2CK= 1,68 FIRST FREN 1 ZLCOCHK= 1.7
E” | LAST VOLT CK 3LOCK= 12,10 LAST FRED CK 3L0CK= 12.2°%
- YOLT ZLOCK LENGTH= 10.42 FRED BLOCK LENGTH= 10.30

FILEIATE: COCOTS3
FIST VOLT <X ZLOCK= 2,30 FI2ST FREG X ‘L’CA- 2.350

) LAST YOLT Q% cLoCk= 13,27 LAST FREC G LOCK 13.5C
; YOLT ZLOCK LENGTH= 10,37 FRETD ZLOCK LENGTH .

i W
=
o
)

FILSHIAE: 200754
FIRST YOLT 0K SLOCK= 4,26 FIRST 7137 27 2L0T= 4,30
LAST VOLT o DLOCK= 15.02 LAST FRED O 2LOCK= 15,75
YOLT BLACK LEIGTH= 11,54 FREN TLOCK LE'CTH=  11.25
b FILT'AE: £00T535
3
FIRST VOLT O ZLOCK=  5.51 FIZST FRET M OLCON=  3.75
LAST VbLT o SLOCK= 15,15 LAST FREC €K CLOCY= 15,58
VOLT 2LOCK LEIGTH= 9,55 FRED ZLOCK LENGTH= 2,75
: |
'h i .
. ERENUEIICY
R PR LT T T TR Dt P T8 T LT L P g
Y %* #®
g * uORD = 5 %
3 % G=LEVEL = 3 *
B - #OYARIAICE = 1,30 #*
B % AYERAGE = 10,45 %
‘iﬁ & *
B HHFRENRNR LR RN HIARNRAURERN®
X
# YOLTAGE
';3 EE VT XTI LT LT EL T ST ST L L L 8
55% 3% *
5 1 % YORD = 5 *
i *  G=LEVEL = 3 *
a YARIANCE = 2,00 *
# AVERAGE = 16,48 *
* #*

FRARARARL LUK BARERERLENRNNEA

‘ YOLTAGE THRESHOLD= 0,32
. YOLTAGE K LEYVEL= .38
K ‘ FREN +°=¢10LP- 2212
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: 004115

FIAST YOLT 2 ZLOCK=
LAST VOLT T 3LoCK=
VOLT 3JLCCK LEIGTH=
FILENAE: 204127
FIRST YOLT CX ZLOCK=
LAST VCLT Q¢ CLOCK=
YCOLT SLOCK LEINSTH=
FILEMAIE: £04145
FIRST VOLT &7 SLOCK=

LAST VOLT Gt 3LOCK=
VOLT SLOCK LE!IGTH=

FILENAE: 204214

FIRST YOLT CK BLOCK=
LAST YOLT CX 2LCK=
YOLT ZCLOCK LENGTH=

FILEMNSE: ©04235
FIRST VOLT CX ELOCK=

LAST VOLT CX ZLOCK=
VuLT JLOG’ LEhqu

FRECUENCY

5.7¢
15.42
10.866

£.50
14,59
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3.1
13.19
S
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*
* YORD =5
*  S-LEVEL = 4
¥ OVARIANCE = 2,50
¥ AVERAGE = 9.50

HXXTARBEX UKL RURAENARRSLLRNR

VOLTAGE

HURERRRAT LA RA RN LIEREXNLCRRES

WORD = 5

= 4
VARTAMCE = 2.57
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EERERE L B L Ll S o T Ak R LT

YOLTAGE THRESHOLD=
VOLTAGE oKX LIVEL=
FRET THRESHOLD=
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C.76

2281

FINST FREN X
LAST FREN CX

FRET JLOCK L

FIRST FRED O
LAST FRES O

FRES CLOCK L

LOCK=
ZLOCK=
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) o~
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FRED BLOCK L
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HLACK
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SLOCK=
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FILZNNE: 2OLTS
FIZST 4T X Lo

2.G
LAST YILT 2K TLOCK= 10.72
VILT . LJQ( LG TH= 7.32

Fl

FIRST YOLT o ZLCC= 4,07
LAST ¥OLT G ZLOCK= 13,30

VOLT p--Q’ EGTH= 9,23
FILENATE s T05T35
SIRST YOLT oKX TLosis

3.5
LAST YELT O 3LOCK= 14,0
UOLT ZLOCK LEWBTHE 6.4

FILZIATE: 203754

FIBST YOLT O 2L0CH=
LAST VOLT 2 TLOCK=
VOLT ZLOCK LENGTH=

—_—

O Gy Oy
L]

—_ Ia

N Ul —

FILZIAE: S0CTS5

FIAST VOLT CX 2LOoCK= 3,35
LAST YOLT u\ ILOCK= 12,14
YOLT SLOCK LEMGTH=  §.30

FREQUSHICY
RRAHRAN LR H KKK R R F BN RRR

% L0ND =3 %
+ GeLZVEL = 5 %
®OVATIANCE = 2.30 ®
* MVEDAGE = 2.00 #*
# #*
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% LORD
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EELE BN SRSV LW e -
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VOLTASE THAESHILD= D
VELTASE T¢ LZVEL= 0.9

FREN THIESHOLD=

i

FINST FRET QW TLOCH=
LAST FREN Q0 ZLW0V=
FRED SLOCY LZiETH=

FINST FRED X ILOCH=
LAST FRED £X ILOCK=
FRE) CLOCK LENGTH=

N pNs e o=
YO LT

FIREST FRE
LAST FREQ DROLLOCK=
FOET SLOCIK LEMET=

1 L

FIRST FRED O TLCCH=
LAST FRET 2 CLCCK=

[ SRV VAN

FRED DLOCK LEGTH=

n.-\T Fp;q a,\ Lf Ao
LAST FREG X ELOJK=
F°~7 TLOCK LENCTH=
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FITST VOLT 0 LLTOR=

LOST WALT 3 CLans
YALT TLOCK LENIGTHs

B
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FLENAZe 333732

FIneT ““Ll >

L.3T YOLT X
VILT TLOC LIhTR=

FILZIADE e 2CITS3

T~ MmN
SGLT D0 SLONK=

T
T OUOLT T ILASK=
LT CLOCT LENGTH=

o
L
ih

LD hH (,’)

FILZNA Ze 003754
FIRST VOLT 20 TLOCK=
LaoT VOLT O ELQCK=

YIOLT TLOCK LENGTH=

1

+ 203735

Fikz

FITST YOLT 3¢ ZLOC=

LAST V4LT 27 SLonys=
YALT 2LOGH LTISTH=
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IAIRN N NN MIK
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i HAY =5

% S=LEVEL = 1

# OYATIAICE = 0.5
¥ AVIDAGI = 3,53

% 0PN = S

# BelIVEL =

OYATINICE = 0,25
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FRE" TPPESHOLu=
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FILZE: 213TA
FIRST VCOLT C ZLOCK=
LAST YOLT CK CLACK=
VOLT ZLOCHK LENGTH=
FILENAE: C13T82
FIRST VCLT CK 2LOCK=
LAST VOLT CK ILOCK=
VOLT ZLOCK LENHGTH=
FILEUAIE: C13753
FIRST YCLT CK 3LOCK=
LAST VYOLT G« 3L0GSK=
VOLT ZLOCK LENGTH=
FILEHALE: C13T64
FIRST VOLT CX zLOCK=
LAST YCLT CK 3LOCK=
CLT ZLOCK LENGTH=
FILENATE: C13T55
FIRST VCLT CKX ZLOCK=

LAST VCLT 21X BLOCK=
YOLT ZLOCK LEHGTH=

FRECUEMCY

Ld v O
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Cy Oy O
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6.69
10.77
4.06

6.45
10.57
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HREFARRREERRREERER BN NH RN

W0RD
G=LEVEL
VAR LANCE
AVERAGE

* Ok K K Ok X
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VOLTAGE
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x WORD = 6

% G-LEVEL = 2

* VARIAICE =  0.82

*  AVERAGE = 3,94

*

Kk ok A K Ok K

K6 H IR I K IR ARNN

YOLTAGE THRESHOLD= 0,38
YCLTAGE CK LEVEL= 0.65
FRES THRESHCLD= 2236

FIRST FREN C7 DLGLCK=
LAST FREQ O ZLOCK=
FRED 2LCCK LEIGTH=

FIRST FRED CX CLOCK=
LAST FREQ G ZLOCK=
FREQ 2LOCK LENGTH=

FIRST FRED £ ZLOCK=
LAST FREC O ZLOCK=

FIRST FRED CK BLOCK=
AST FRED CK ELOCK=
FREQ CSLGCX LEIGTH=

FIRST FREZ OK 2LOCK=
LAST FRED CK ELOCK=
FREIG 3LOCK LENGTH=

- ¥
Cesl

10.90
3.75

5.50
10,75

LD
el
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FILENINE: 20075

—

PP W, P

ejach

E FIRST YOLT 7 ( SLOGK= 2023 FIRST FPED X FLOCH= 2,25
F LAST YCLT CKX ZLOCK= 5,54 LAST FP”? GO CLedis 2,7%
YOLT 2LecK L"WGT”— 3.3¢C FRED SLOCK LZ5T4= 3,5¢C

FILENAE: CO9TG62

FIRST FREN 11 JLOOK=
LAST FF’;_? S8 TLOSKs
FRET JL2CH LZIGTH=
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AN SR B 9}

OO D

. FIDST VOLT £ 2L0%K=
: LAST YOLT 2 «
; © YOLT SLOCK LENGTH=
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FILZIIATE: COOTS3

] FIRST VOLT CX SLOCK=  §.13 FIRST FREn G ILofi= 528
LAST YOLT CK CLOH= 9,40 LAST FREC 04 2LOTK(=  2.30
YCLT SLOCK LEISTH=  3.35 FnEn LOOK LENGTHE  3.25

g - FILENIAE: CO9T54

i FIAST VOLT CK BLOCK= 4,09 FINST FRED OX CLUOK=
{ LAST VCLT K 5LOCK=  &.71 LAST FRE" OX CLOCK=
YOLT 2LOCK LEIGTH= 3,72 FRED ILOCK LENG

I» W W
*

[N Rrab]

0 DO

FILENATE: CO9TS5

FINST FREG O BLOCKH=
AST FRET X ZLQOQH=

FRED TLOCK LENGTH=
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Ul Uy ¢

[ RVe s

l FIRST YOLT o SLOCK=
; LAST VOLT G DLOCK=
VCLT 2LOCK LEMGTH=

(STREN I
.
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Ul

FREJUENCY
RRERRERRALRE RN SRR H L ERHRN

* *
; ¥ NORD = 6 *
¥  3-LEVEL = 3 *
¥ YARIANCE = (.75 %
p ¥ AYEPAGE = 3,55 %
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B * WORG = 6 *

3 *  GeLEVEL = 3 *

‘ ® OVARIANCE = 0,42 *
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FILE'AIE: 204115

FIRST YOLT 0 3LoCKk= 3.32
LAST YOLT 0 ZLOCK= 5,74
YOLT ZLOCK LEHGﬂ%= 3.42

FILEAIE: 204141

FIRST VOLT 2K 3LOCK= 12,3
LAST YOLT CK 2LOCK= 16,55
VOLT SLOCK LEMGTH=  3.72

FILENATE: C042353

FIRST YOLT X 3LOCK= 5.77
LAST VOLT C¢ SLOCK= 10,34
VYOLT 2LOCK LEHSTH=  3.37

FILENANE: C04242

FIRST YOLT CK ZLOCK= 2,93

LAST VOLT G\ ELOCK= 5,44
VOLT SLOCK LENGTH= 3,351

FRECUENCY
WRUNLXWHRLENRRFRRRRHERERSHRNR
* *
* WCRD = B #
*  GeLEYEL = 4 *
*OVARIAE = 0,50 #
#* AV tr{AUE = 3 . 75 *
# %
B R RR AR RERA RN RN RRERRY

YOLTAGE
%¥¥,¥L**¥x*******+4e%*******«

# *
* wwep = 8 *
*  GelEYEL = 4 b
* YADIAMCE = 0,30 *
#  AYERAGE = 3.55 *
# *

RN RIHARERARUNRRLIERER LSRRI

YOLTAGE THRESHCLD= 0.37
VCLTAGE O LEVEL= 0.63
FREG THRESHOLC= 2C64

FITST FREDY O ZLOCK=
LAST FRED T BLOCK=

FRES DLOCK LEIGTH=

FIDST FRED CK ELOCK
LAST FREQ CX CLOCK

FRED BLOCK LENGTH 4,30
FIRST FREQ T ILOOK= 7.00
LAST FRED OX ZL2CK= 12,50
FRED ZLCCK LIMGTH= 2,50
FIRST FRED CK ZLOCK=  2.00
LAST FREQ £X -LO“”‘ 250
FRED ZLOCK LZiGTH= Z,5C
23034

ECS SN £5 1
. o

G~
[ RSN

2.75
15.75

ek




FILZHNE: COITS

FIRST VCLT Cf nLOCK=
LAST VOLT O SLOCK=
. YOLT 3LOSK LEMGTH=

FINST FREN 28 2LuC¢= 2,73
LLST FRES T ZL0CK= 2,75

FRE3 TLOCH LEZiwTH= 4,00
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[ SR}
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2 FILEIAS: C0aTS2

p FIRST YOLT O ZLOCK= 8.52 FIRST FDC“ O nLoci=s 2,72
LAST YOLT K 3L2CK= 18,65 LAST FREY T ZLOCH= 10,75
4,17 4,00

 y VCLT SLOCK LEMGTH=

FREN BLICK LEGT=

FILZMAIE: COCTH

(9]

FIRST YOLT o 5L0CKs 4,10 FINST FREO o ~LODY= :
I latal ~ 4 . A
LAST YOLT OF SLOTK= 5,40 LAST FREN 3% 2LACK= ]
' YOLT 3L0CK LEGTH=  4.31 FRED LOCK LENGTH= !
! §
hd -~ fd} ’ e -~ $
FILZUAS: £0aTS4 :
i
f
FIRST YOLT CX BLOCK=  6.10 ST F7EN 0K ZLOGK= 5425 g
LAST VOLT £X SLOCK= 10416 LAST FPEA 2% TLOCK= 10,00
VOLT ZLOCK LEIGTH=  4.37 FREN 7LACY LINGTH=  3.75
FILSIAT: C06T65
3 FIRST YOLT X SLOCK= 4,51 FIRST FREC CK 3LOTY=  5.90
{ LAST VOLT CX 2LOG= .71 LAST FREZ O¢ TLOOK=  ©.75
; VOLT oLGCK LENGTH=  3.00 FREN DL00K LENGTH=  3.75
=
8 FRENUZIC
K PRI R TR P T L TS T2 Pl TP Pl ¥ 1
\ 2 %
% AD = 5 s
+
% GeLEVEL = 5 %
. * VARINKE = 0.50 *
( * \/L- Y = 3 . 95 ®
v:‘ URERFRRBUEARSL R NS NSNS RE
i YOLTAGE
3 PP L BT T 2T LT L IR TE T
o ¥ *
£
o x w0 = S %
a % VARIAUCE = 0.51 #
T , :'rw~cc = 4.07 *
ae *
LANN NN AR NN RN NERANNY
) ' VOLTAGE THRESHOLO= 0.37
&N VOLTAGE X LZVEL= 0,52
i FAEA THRESHOLD= 2527
! 3,55
L
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4 FILTAE: 03T
i FINST YOLT 303G 4,90 FINST E2E7 T TLOCYE  2.50
3 LAST YOLT 2% SLOCY= 12,50 LAST FREA 21 0L0CH= 13,09
: VOLT TLOSK LTNGTH= 7.3 TREY DLOME LEGTHE 0,00
'
J
- FILEIAE: 503772
|
32 FIRST YOLT o1 SLOGK=  4.32 FIRST SPEN O LOCH= 4,50
4 LAST YOLT O ZLOCK= 11,05 LAST FRET CK :LO3K= 11,75
| YOLT LOCK LENSTH= 753 FRER BLOTH LENGTH=  7.27
FILENAE: CO3TT3
FINST VOLT O 2LOCH= 5.3 FINST FREC O TLOCH= .75
‘ LiST YOLT O CLOSK= 13,02 LAST FRED O TLOOK= 14,00 J
i YOLT SLOSK LEISTH= 3,17 FREY LLOCK LEIGTH= .23
4 FILEHAE: 203774
FIAST YOLT X 2LOCK=  5.36 FIRST FRED O ELOCH=  5.50
LAST VOLT 3K DLOCK= 12,71 LAST FREQ X ELOCH= 13,00
YOLT TLOCK LEIGTH=  7.35 GLOCK LENGTH=  7.50
FILZIA S 203773
4 FIRST YOLT O% TLOCK= 4.0 FIRST FRED O 5LOCK=  4.25
- LAST YOLT 2% SLOCK= 11.74 LAST FREN O ELGCK= 12,25
- YVOLT ZLOCK LEIGTH=  7.67 FREC CLOCK LENCTHE 5.0
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; * AVERAGE =
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.
w O
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i TORD = 7 *
* CelEVEL = 1 *
- % YAAGE = 0,34 it
E3 AVERAGE = 7'72 %
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FILENAE: 213771

FIRST YOLT 2K SLOCK=
LAST VOLT C¢ 3LOCK=
VOLT 3LOCK LEMGTH=

FILEMANE: C13772

FI<ST VOLT CX 3LOCK=
LAST YOLT CKX BLOCK=
VOLT 2L0CK LENGTH=

FILEMAIE: C13T75
FIRST YCLT CK ZLOCK=

LAST VOLT CK SLOCK=
YOLT BLOCK LENGTH=

FILEMATE: C13T74

FIRST VCLT CK BLOCK=
LAST VOLT CK SLOCK=
VYOLT 2LOCK LENGTH=

FILENAIE: CI13T75

FIRST VOLT CK BLOCK=

LAST VOLT C< BLOCK=
VOLT 2LOCK LENGTH=

FREDUENCY

3 3 36236 366 H 263 N HNNK
*

* HORD = 7

*  G-LEVEL = 2

¥ VARIAMCE = 2,25
*  AVERAGE = 9,25
*

e % 3 A I WK WA I XWX

YOLTAGE

363 I 3¢ 30 W 6N TN R R{K
*

* WORD = 7

% CeLEVEL = 2

* VARIANCE =  2.16
#  AYERAGE = 5,26
*

WH RN NN N KRR SR

VOLTAGE THRESHOLD=
VCLTAGE G LEVEL=
FREN THRESHOLD=

—
CO WUl
o o

CY AW
(RN

5.84
15.62
3.77

7.29
18.08
10.79

5.37
14.11
3.74

HH KK

kK K K XK K

33653 % 5 % X%

363 3 % 36X

* % X Xk ¥ X

AARRNRKRR

2.38
0.57
2570

FIRST FRED CX GLOCK=
LAST FREG T DLOCK=
FREQ 2LOCK LENGTH=

FIRST FREQ Ci ELOCK=
LAST FREQ C% ELOCK=
FREN SLOCK LENGTH=

FIRST FREC CX ZLOCK=
LAST FRED CK ZLOCK=
FREQ BLOCK LEHGTH=

FIRST FREQ CK ELO
LAST FREO C< BLO
FREN 3LOCK LEMNG

490
NN
nuwu

FIAST FREQ CK BLACK=
LAST FREQ CK ELOCK=
FRED SLOCK LENGTH=

£3.37
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.75
15.75
10.00
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FILZIAE: C0OTT1
: FIRST VELT 52 ZLOCKk= 3,64 FINST FRET X LOCH= 3,75
! LAST /OLT Gt SLOTK= 14,45 LAST FREN O ILOCK= 15,50
4 VELT 3LOK LEIETH= 10,21 FRED DLOCK LEIETH= 11,75
) FILSIAE: £09T72
: FIAST VOLT 2% SLOCK= 2,02 FIRST FRE) O ELOCH= 2,25
; LAST VOLT Cit 3LOCK= 10,09 LAST FRED O SLOCK=  2.00
'l VOLT CLOCK LENGTHs  §.07 FRED 3LOCK LEGTH= 3,75
FILEIAE: C00T73
FIPST VOLT O BLOCK= 4,47 FIRST FRED Of CLOCK= 4,73
LAST YOLT O SLOGCK= 12,15 LAST FRED CX TLOCK= 11,25
: VOLT BLOCK LEIGTH=  7.68 FRED BLOCK LEMGTH=  8.50
|
, FILZIA E: COOTT4
FIRST YOLT O SLOCK=  4.26 FIRST FRED CK BLOCK=  4.30
LAST YOLT CX BLOCK=  8.27 LAST FREQ O ZLOCK=  C.75
VOLT 3LOCK LEIGTH=  4.61 FRED BLOCK LZGTH= 4,25
i FILEMAE: CO9T75
E | FIRST YOLT ¢ 3LOCK= 2,95 FIRST FRED €X ELOCK=  3.00
_ LAST YOLT CK BLOCK= 11.13 5ST FRED CX SLOCK=  11.25
! VOLT 2LOCK LENGTH=  §.23 FREN DLOCK LENGTH=  2.25

! FRENUENCY
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A 3 *

2 * MRD = 7 *
=~_ * r\-LI.. I-L = 3 ®
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FILZOAE: 204125

' FIRST VCLT & ZLaCik= 2,37 FIRST FRED K 3LCZK=  3.00
? \ST VOLT X ZLeCk= 11,72 LAST FRE5 0% 3LOCK= 11,00
! /CLT Lbuh LEHGTH= 2,35 FRED LLOPV LENFT1= 3.C0

) FILENAE: 04145

2 FIRST VCLT CK OLOCK= 5,48 FIRST FREG CK SLACK= 3,5
. LAST VOLT 2K CLOCK= 13,30 LAST FRET O ZLOCK= 12.50
1 ““LT 200C< LENGTH 7152 FRED CLOSK LENGTH=  7.00

FILZNAIR: C04222

FIFST VOLT OX 2LOTK=
LAST YOLT CX SLOTK=
VOLT 3LOGK LEHGTH=

FINST FRED CX TLOCK=  3.50
LAST FREQ K ’L Cik= 11,50
FRED ZLOCK LENGTH=  8.09
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FILENATE: £04256

1
¢
i

FIAST YCLT CKX ZLOCK= 3,39 FIRST FRET G ZLOCK= 3.50
LAST YOLT OK ZLOCK= 11,24 LAST FRE) G ZLOCx= 11,73

YOLT SLOGC LEIGTH= 8,55 FRED BLOCK LEMNGTH= .23
FREQUENICY

3 EHRA TN L ELHRHRNER NN R RLRRNR
"l % #
* wohp = 7 #*

5 *  G-LEVEL = 4 *

: * VARIANCE = 1,25 *

| * A ] Er’\r\GE = 7 . 81 *
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HR RN R NNRNEERERELXRNNNR

VOLTACE
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g * VIORD = 7 *
3 *  GelEYEL = 2 *
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‘5" , * AYENAGE = 2.38 *®
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: YOLTAGE THRESHOLD= 0.38

8 VOLTASE CX LEVEL= .36 ;
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FILZ'AE: CXTN
: FIRST YOLT O ZLISK= 5,25 FINST FRET GX CLOCK=

3,50
I LAST VaILT 2K JLuLn- 15.24 LAST FRED 2 TLOK= 13,25
p YOLT ZLOCK LENCTR= 7,99 FPED ZLOCY LENGTH= 7,75

i FILTIAS: COCTT2

p RST VCLT €K BLOCK 5.56 FIRST FREN 31 oLOC= 5,73 ,
: | nST VOLT C1 CLOCK = 14,07 LoST FRED CX BLCCH= 135,75 ’
P | VOLT 3LCCK LENGTH=  7.41 FRED SLOCK LZNGTH= 7,00

FILEMAGE: 208773

: FIRST YOLT CX SLOTH=
- LAST VOLT CK ZLOCK= 1
- YOLT 2LOCK LENGTH=

FISST FRED CK ZLCCK=
LAST #REC O ZL3CK=
FRED 2LOCK LENGTH=

Oy J= =4
L]
VIO O
W~
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N
» L]
DN
O W\

X FILENARE: COCT74

FIRST VYOLT CK 3LZCK= 3,89 FINST FREC OX CLOCK= 4.00
LAST YOLT Cx 3LOCK= 11,37 LAST FRED OX TLOCK= 10,30
VOLT SLOCK LEMGTH= 7,48 FREC DLOCK LEIGTH=  5.50

" FILENAGE: CO0CT73
FIRST ¥OLT CK 3LOCK= 5,73 FINST FRED G TLOCH= 3,0

LAST VOLT CK BLOCK= 13,51 LAST F"”G CK SLECK= 13,75
YOLT BLOCK LEIGTH= 7,72 FREQ BLOCK LESTH=  7.75

» v
. ¥
= HHRUXALREN UNEXELEAXEXYN
g #* *
- it “ORD = 7 #*
b | * S=LZYEL = 5 i
;’ # '» l\lAl”Cl. = ] .25 *
' # AVERAGE = 7.20 *
K #* #*
é EES B A ST L S P IO S T S e
P
& VOLTAGE
- HIE R IIRNENK R RN RIEL R RN RN RRRUNS
»
;; * *
P * MORD = 7 #*
3 *  S-LEVEL = 5 *
k. * VARIANCE = 1,00 *
[} .
? ' * A‘-’ ER:’"-S = 7 . 52 *
E * %
i i R b S SR EE L PR L S e A
» .
YOLTAGE THRESHOLD= Q2.41
YOLTAGE ¢ LEVIL= 2.7
FRED TPH-QH“L- 2404
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FIRST YOLT 7= SLoci=
LAST YOLT 2K 2Lo01=
VYOLT ZLOCK LENST=

25T VOLT I 3LOCK=
L ST YILT &KX ZLOK=
VOLT SLOC LE!GTH=

FILZIAE: 203783
FINST ¥OLT 2% SLGCK=
LAST YOLT CX ZLOGK=
VOLT ZLOZX LENGTH=
FILEMAE: £03734
FIRST VCLT 2 3LOCK=

LAST VOLT CK SLOCK=
YOLT ZLOCK LEMGTH=

FILTHATE: CO3TC5

FIRST YOLT CX ZLOCk=
LAST VOLT CK ELCCK=

VOLT 2L2CK LENGTH=

FREDUENSY
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HRHARNHRRHAR

s *
* JoORD = & #*
® G-LEV’L 1 *
¥ VARIAICE = 1.5C *
3 AVERAGE = 3,45 #
#* 3
SRR RFRFNNN RN ARNN N ANRRAFNE

YOLTAGE

FINST FRED 21 BLnci=
LAST F“E’ L ILOCK=
FRED 2 CCK L"” 5TH=

8T FRED 20 =L0CK=

LAST FRED 0 OLOCK=
FRED ZLOCK LENGTH=
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FRED ILOCK
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7 S ELOCK=
M

c
LAST FREG G ZLOCK=
FRED 2L0CK LTMGTH=

FINSY FRET G 2LOCK=
LAST FReE™ CK ZLOCK=
FRED BLOCK LENGTH=

* NN RPN W RN E SRR RULAAISENS
* *
# WORD = & *
*  5=LEVEL = 1 %
* YARIANCE = 1,93 %
# AYERAGE = 5.5C *
* ¥
WRAYRBNFLRREELCRRRENUL R HENER
VOLTAGE THPESHOLD= 5,37
VOLTAGE G LEVEL= 0.53
FALO THRESHOLD= 2035
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FILEIIAE: C13T91

FIRST VCLT oK =LOCK=
LAST YCLT CX ZLOfKk=
YOLT CLCCK LEIGTH=

FILEMAE: C13T82

FIRST VOLT O SLOCK=

LAST VOLT O GLOCK=
VOLT ZLOCK LENGTH=

FILEIIANE: C13T33
FIRST YOLT CK 2LOCK

LAST YOLT G sLOCK
VOLT SLOCK LENGTH

FILENATE: C13T84

FIRST VOLT CX 3BLOCK=
LAST VOLT CK ELOCK=
YOLT 3LOCK LEMNGTH=

FILENAE: C137e5

FIRST YCLT 2K 3LOCK=

LAST VOLT CK BLOCK=
VOLT 3LOCK LE!GTH=

FREQUEMCY

5.7
14.73
2.02
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Ul N
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2.41
3.35
5

7.72
13.24
10.52

HHRRENHRR RN WN RN ERRENREENARHE

*

* MORD = 3

* G-LEVEL = 2

* VARIANCE = 4,75
*  AVERAGE = 7.75
*

*k R K kK kK X

A RFHUNRTNIRLHRREXIHHEEAARRKW*

VYOLTAGE
BHARE A RARRRNNNH KRR R K4 KK
* WORD = 3
# S=LEVEL = 2
* YARIANCE = 4.58
¥ AVERAGE = 7.62
*

K K K K K XK

FHRRBARLFRNRAHERNNNNRNRLNRXRRL

YOLTAGE THRESHOLD=
VOLTAGE CK LEVEL=
FREN THRESHOLD=

FINST FRED TK 2
LAST FREN X =
FRED SLOCK LENMGTH

FIRST FPED C¢ CLOCK=
LAST FREO CX ZLOCK=
FREQ ZLOCK LEIGTH=

FIRST FREQ T CLCC=
LAST FREC £ ZLOCK=
FRED 3ZLOCK LE'IGTH=

FIRST FREQ OK 3LOCK=
LAST FRED CK CLOCK=
FREQ SLOCK LENGTH=

FIRST FREQ OX BLOCK=
LAST FRED CK ELOCK=
FREQ PLOCK LENGTH=
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FILZIATE: 202731

FI2ST YOLT O1 BLAZK= 5.35
LAST YCLT 8¢ ZLOCK= 14,30
YOLT 2LeC Lei5TH= 5,35

FILEIIAT E: COOT32

FIRST YOLT CX 3LOCK= 5,93

LAST YCLT CX 3LOCK= 10.45
VOLT 3LOCK LEMGTH= 4,52

FILENATE: COOTa3

FIAST YOLT CK ZLOCK=  4.75
LAST VOLT CK ELOCK= 9,32
VOLT CLCCK LENGTH= 5,05

FILEIAE: C09T34

FIRST VCLT 2K CLOCK=  2.49
LAST YOLT CX 3LOCK= 8.83
YOLT ZLOCK LEMGTH= .34

FILEIAE: T09TCS

FIRST YCLT 7K SLOCK=
LAST YOLT CX 3LOCK=
VOLT 3LOCK LEHGTH=
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~N O —

RESUTHCY
RRERERELEHFHREERIRERAEERERRXEF®

3* *
# MORD = Q2 *
#  GeLEVEL = 3 #
% YARIANCE = 4,75 *
*  AVERAGE =  5.30 *
* *

LA 2SR 22 L St S ST s 2L 2T

VOLTAGE
343 2636 36 36 26 56 36 36 36 66 X6 K KX
» *
* WORD = 53 *
¥  GelZVEL = 3 *
*OVARIANCE = 4,35 *
*  AYERAGE = 6.07 *
* *

LR P RS R E E LS P TP YT

YOLTAGE THRESHOLO= 0.
VOLTAGE Gt LEVEL= O
FOZ) TURESHCLD= 2

FINST FRES O ZLOCH=
LAST FREQ CU 5LOCH=
FRED SLOCK LENGTH=

FIRST FREQ 2% CLNCK=
LAST FRET CX ZLOCK=
FREG ZLOCK LE!IGTH=

FIRST FREN O ZLICK=
LAST FRES G ZLOCK=
FREDQ 3LOCK LEZ'iGTH=

FIRST FREC T ZLOCK=
LAST FRED CX CLOCK=
FREQ BLCCK LENGTH=

FIRST FRED OX EZLCCK=
LAST FREG G ELOCK=
FREQ fILOCK LENGTH=
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LIS ShaT 1

FIRST VOLT WL
LAST YOLT 34 TLotvs
VALT LI LENGTH=

A1 BRLO I

FILENAE: 234133

FITST VOLT 20 Slok= 7
LIST YOLT O TLGa= 1
YILT TLICT LEMTHE 4

FILZUAE: 204144

FINST YZLT T ZLCOH=

LAST VOLT 20 ZL2CK=
VILT sLad LENSTH=

o) W

FINST YOLT COK TLOCK=

AT oy, N2 AN e
LAST YOLT CF »Luwn

JOLT ZLOSK LZICT

Ol ~ —

FilelEs 04242
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A.00
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0 Sy

FINST FREY 7 LLOGK= ,
LAST FRES 0 TLICk= 11,20
FRIN PLACK LEIGTH= 3,75

i L= DYLY
LAS R RISHC 323

FRCA TLa0¢ LIie
FoEn JoK Lh“van—

FINST FRET Q0 zL2Ck= 1.72
LAET FRED 20 ZLCCK= 5,73
FRz SLoCK L2N6T4= 2.0

FInST YOLT 20 ZLGCK= 7.01 FIRST FREn 3’ Lot 7.25
AST YOLT O ZLOCK= 12,158 LAST FRET XX LLOZ= 11,73
””LT LOSK LEIGTH= 5.14 FREN ZLOCK LETGTH= 4,30
FOETULIICY
PEREE R R EREERE (PR LB R
3 %
# YORD = s
% GelIZVEL = 4 3
FOVARIMICE = 2.25 *
” V: 1\ " - 4.90 *
it
PR L B PR *ike
3 *
* JoRo = 3 #
# G=LEVIL = < #
*OYSSIANOE = 1.5 #
PoOOAYERAGE 5.22 #
R #*
EE R DR T EE O RS Tk %
YOLTAZE THNESHILD= 9,40
YOLTACTZ 200 LEZVEL=: 2.7
FRIZT TINESAOLI= 3259
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SILEL B TOLTC

FINGT VILT 20 "LaGk=
Ln~ YILT O GLOTH=
AOLT GLOOC LZNGTE=

FHILZWNE: 20UTAZ

SINST YOLT O CLGlt=
LAST 4oLT 2 IL70K=
JOLT SLOCK LEIGTH=

[ R R T
il SRy Ao .:v(«T

FIOCT VOLT “T ~\i_ZCK=
LAST VILT 210 ZL2GH=
YOLT LLSCH LZ'GTH=

IS8T VOLT K ZLOCG
LST VOLT 20 2 “3(‘
\_/I\LT S B ol A B ol T2 n...

o'y e N2

FILIA S 220
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FINST YOLT O ZLIZK=
LAST YOLT 0 CLSCK=
VOLT ZLZCH LENGT=
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FILENANE: 203TH

FIRST VALT SX CLOCK=  3.12
LAST VOLT 2 3LOCK= 14,30
YILT ZLOCK LENGT= 11,30

FILZNANE: CC3752
FIRST YCOLT 2K SLOCK=  3.39
LAST YOLT C1 3LecK= 15,05
YOLT 3LOCK LENGTH= 11,17

FIRST VOLT O 3LCCK= 2,11
LAST VOLT O ZLOCY= 15,74
VOLT <LQCK LZIETH= 13,82
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HAE: CO3TO4
FIRST VOLT 04 3LOCK= 4,50

LAST VOLT 2 SLQCK= 16.00
YOLT EL“CK LEUSTH= 11,39

FILEHAE: 203795

FIRST YOLT OK 3LO%K= 3,62
LAST YCLT O4 ELOCK= 16,30

VOLT ZLOCK LENGTH= 12,47
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FRETY ILOCK LEI'CTH=

RST FREN Ot 5LOCK=
LAST FREA 2K TLOCH=
FRED 3LOCK LENGT!=

FINST FREN TX 2LOTK=
LAST F“CQ 2K rL”CK=
FRED 3LOCK LENGT

FIRET FREG 211 LLOCK=
LAST FRED CK CLOCH=

FRE0 BLOCK LEiGTH=
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FILZNATE: C13T9

FIRST VOLT CK 2L0CK= 3,49 FIPST FRED CK CLOCK= 3,50
LAST VOLT CX 3LOCK= 15,70 LAST FREQ CK DLOCK= 13,75
YOLT ZLOCK LEMGTH= 12,29 FRED OLOCK LENGTH= 12,25

FILZIAE:s C13T92

FIRST VOLT KX 2LOCK=
LAST VOLT 2K SLOCK=
VCLT 3LOCK LENCTH=

FIRST FREQ T ILOCKX= 5,00
LAST FRED CK BLOCK= 17.25
FREC 3LOCK LZNGTH= 11,25
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FILEHANE: C13793

FIRST VOLT C< 2LOCK= 4,33 FISST FREY S CLOCK=  35.25
LAST VOLT CK 2Lock= 15.71 LAST FREQ CX CLGC= 17.00
YOLT BLCCK LENGTH= 11,32 FREQ BLOCK LENGTH= 11,75
FILENATE: C13T794
FIRST VOLT CX BLOCK=  2.95 FIRST FRED CK ZLOCt=  3.00
LAST VOLT CX SLOCK= 14.54 LAST FRED €K SLOCY= 14,75
VOLT 2LCCK LEINGTH= 11,56 FRED SLOCK LZMGTH= 11,75
FILENATE: C13T95
FIRST VOLT CK BLOCK=  2.37 FIRST FREN OK ZLQOCK= 3,30 Q
LAST YCOLT CK 3LOCK= 17.04 LAST FRES OK ZLOCK= 17,25
YCLT BLOCK LERGTH= 14,16 FRED GLCCK LENGTH= 15,75
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*  AVEPAGE = 12.11 *
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YOLTAGE THRESHCLD= 0.37
YCLTAGE CX LEVEL= 0.74
FRE7Y THRESHOLO= 2534




FILIDW E: 209791

FIRST YOLT C% SLock= 4013 FI2ST FRET (X TLOCHK=  3.7%
LAST YOLT % SLook= 13,47 AST FRED COXOTLOCHE 5.8

YOLT ZLCZCY LEISTH=  9.54 FREN SLOCK LEGTH= 2,50

FILEN S 009792 .

FIRST VOLT CK CLOCK=  3.33 FIRST FREN O DLGCK=  Z2.30
LAST VOLT CX 3LOCK= 17.30 LAST FREC ELCCT’ 1..50
MOLT GLOCK LENGTH= 12,55 FRES ZLOCK LENGTH= 13.C0

FILEMAE: COSTO3

Fl?ST VOLT o 3L2ck= 3.1 FINST F
ST VCLT oK CTLOGK= 13.39 LAST FR
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FIRST YGLT Sl ZLOCK= .20 FINST FRED Cf ZLOCK=  5.IF
LAST YOLT &K ZLock= 17.00 LAST FRE0 Qi ZLOCK= 17.00
YOLT BLOCK LENGTH= 11,20 FRED ALOCK LEZNGTH= 11.73

FILSIAE: CO9T9I5
AST VOLT CK CLOCK=  2.54 FIR

|
LnoT YOLT CX ’LDuu 14.14 LA
VYOLT 3LOCK LE!GT 11.50 FR

FREQ O ZLOCK= 2.73
FREG K 3LCCR= 14,00
L

OCK LENGTH= 11.25
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FILZE: 2C4137
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VOLT CX “LW“"‘
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FIAST VOLT 72 JLaCK
LAST YOLT & ZLOCK=
VOLT LLG( LEGT=

FILE'ALE: CR4212

ST VOLT € SLncK=
_HSI VOLT C{ ZLOCK=
VOLT LCvu CiGTH=

FILZHATE: 204221

FIRST YOLT 2 TLOCK=
LAST ¥CLT =X ZLCCK=
VCOLT SLOCK LECTH=

FILEDAZ: £04241

FIAST VOLT O ZLOCK=
LAST VCLT ©CX ~LQCK=
YOLT SLOCK LEIGTH=

FRECUZNCY
I T I Y e
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% 0PD = 9
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¥ VRINGE = 2.00
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FILEHAS: 30.TO

: FIRST VCLT S ZLOTi= 10,46 FINST FREG TCOILOCK= 192,25
3 LAST VOLT 0 TLODM= 20,39 LAST FRET TX TLOCK= 14,20
YOLT ZLOGHK LEMOTH= 5,93 FOET 2LOOW LEIGTA= 7,50

FILENATE: 200792

1 H—ST VOLT G( TLock= 3,20 FI2ST FRED O CLOCK=
‘i LAST YOLT Q1 ZLGCK= 12,50 LAST FPER 2 ILOCK= 1
3 VOLT DLOGK LENGTH= 7,31 FRED “LO“' LEiIGTH=

7;0
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FILENAE: 20cTO2

FIDST YCLT 2% ZLOCK= 6,31 FINST FRED CL TLOSM= 1,30 .
LAST YOLT &% 3LOCK= 13,55 LAST F«EC TROCLOCK= 14,30
‘ YOLT 2LOOCW LENGTH=  7.24 FRED 3LOCK LIGTH=  2.00 :
'
il
3 FILENANIE: 20CTSS f
FIRST YOLT OX 2L0CK= 5.57 F|”ST FREY £C CLOCK=
LAST YCLT 2K ZLOCK= 12,05 LAST 7o o4 “Lomis
VOLT ZLOCK LENSTH=  56.37 Raa LI0K LEGTH=
g R A TAEE - PRE Y X R - T3 L SR T T2 0.2 3 TR
P i*
, % MORD = 9 #*
: ¥  CelEYEL = S #
E FOYATIANGE = 2,25 *
N *  AVERLGE = 7.00 it
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YOLTAGE
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VOLTAGE THRESHOLD= (.38

i VOLTAGE < LEVEL= 0.94
- FRE? TH?EUHOLL- 2013

C3.50




Al
B FICST VOlT o L= 3,33 FITST FRES 20 TLoTi= 2,78
3 LAST YOLT 27 ILOCK= 22,34 LIST FRES 27 ZLCai= 20,00 |
) VOLT LT LTS 14,85 FRE? ST LECTHE 14,25
FILZIA € S053TF2
FIPST YOLT ¢ SLocke 4.2 FINST FREN O TLOMKE 1,25
LAST YOLT O 2LICK= 19,20 LAST FRE™ 20 TLGoI= 14,09
VOLT ZLOCK LEGTH= 14,2 FRed ‘Lp"" C5TH=s 14,25
FILZHAZ s ZQ3TFZ
S1OST YOLT 3 CLOOK= 1.24 FITSYT FRED JK TLLCRs 2,00
LAST YCLT G 2L0%k= 15,82 LAST FRET 20 TLOSK= 15,73
YOLT SLOCK LEGTH= 13,79 FRED LIS LEIIGTH= 12,75
FILZUATZ s CO3TF4
FIRST YOLT OX ZLOCK=  2.372 FINST FPREY O TLOCK= 2,50
LAST VCLT 2% SLOCK= 15,735 LAST ARET 20 LLOCK= 12,50
YOLT 2LOCIK LENGTH= 14,45 FRET TLOSK LTNGTH= 14,00
FILEHAE: CO3TFS
FIRST YCLT o1 DLOCK= 2.:3 FINST FRET 2K SLGSH= 2,75 ]
LAST YOLT OF ZL2CK= 15,49 LAST FREY 2K ZLOCKM= 13,73
VOLT ZLOGK LENS 12,51 FRET CLOCK LENCTH= 14,00
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FILZINE: CI3TF

FIRST YOLT CX CLOCK=
LAST YOLT X TLOCK=
VOLT BLOCK LENGTH=

FILEIAE: CI3TF2

FIRST VOLT COiX BLOCK=
LAST VCLT CK 3LOCK=
YOLT ZLOCK LEMNGTH=

FILEHANE: CI3TF3

FIRST VOLT CK 2LOCK=
LAST VOLT CK 3LOCK=
YOLT 3LOCK LE!GTH=

FILEIAE:

(AT =

Ci13TF4

FIRST YOLT CK GLOCK=
LAST VOLT CX ZLOCK=
VOLT CLQCK LEIGTH=

FILENAE: CI3TFS
FIRST VOLT 0 BLOCK=

LAST VOLT CK CLOCK=
YOLT 3LOCK LEHGTH=

——
e O
e e

U N O
~N L

4,01
21.37

]7'36

3.76
18,35

15.09

4.52
20.91
16.39

Ut Co W
L[] . [ ]
-0
No O

—

FREJQUENCY
FH KKK I I IR AR
#
* wond = F
*  G-LEVEL = 2
¥ YARIANCE = 2.75
*  AVERAGE = 15.85

¥ K K K K X

N 30600 X I 3696209 3 066 H I AN AR

VCOLTAGE
I R R
* *
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¥ VARJALCE = 2.80 *
*#  AVERAGE = 13,71 *
3 *
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YOLTAGE THRESHOLD=
YOLTAGE CK LEVEL=
FRED THRESHOLD=
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FINST FRET 2K ZLOCK=
LAST FRED G ZLOCK=
FRED DLOCK L&iiGTH=

FIRST FRED OX SLOCK=
LAST FRED CX ZLOCK=
FREQ 3LOCK LEHGTH=

FIRST FRED O ALOCK=
LAST FREQ O SLOCK=
FRED 2LOCK LENGTH=

FIRST FREN G ZLOCK=
LAST FRED OX ZLOCK=
FRED 2LOCK LENGTH=

FIRST FRED O SLOCK=
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FILEIANE: CDOTF

X |
¥ FIRST YOLT 3¢ ZLOSK= 2,92 FINST FRED G ZLOCH=  3.00 ‘
i LAST YOLT O BLOCK= 13,47 LAST FRED M TLOGK= 10,30
3 VOLT BLOCK LEIGTHs 15,55 FRED TLOTK LEHGTH= 15,50

FILZIANE: COOTF2

j FIGST VOLT CX BLOCK= 2,05 FIRST FRET ¥ ZLOCK= 2,3D
E LAST VOLT CK ZLOCK= 15.54 LAST FREOQ X ELOC = 15,73
}‘ VOLT ZLOGY LEMGTH= 14,49 FREQ TLOCK LEMGTH= 14,25

FILEANE: COOTF3

FIRST VOLT CX ZLOCK= 1,93 FIRST FRED 24 BLCCr= 2,30
LAST YOLT T ZLOCK= 15.63 LAST FRED QU LLOCK= 13.25
YOLT ZLOCK LENGTH= 13,70 NEN ALOCK LENGTH= 13,25

FILZIIAE: COSTF4

FIRST YOLT CX 3LOCK=  4.30 FIRST FREG OK CLOCK= 2,30
LAST YOLT CK 3LOGK= 17,76 LAST FREG % 2LOCK= 18.00
VOLT 3LOCK LEIGTH= 13,453 FREQ CLOCK LI:GTH= 13,50
SILEMAIIE: CO9TFS
FIRST YOLT O 5LOC= 2,24 FIRST FRED X ILCCH= 2,50
LAST YOLT O 2L0CK= 16,77 L,ST FREN O SLOCK= 17.00
YOLT SLCCK LEMGTH= 14,5 ) 3LOCK LENGTH= 14,50
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FILZW S 204117

FITST YCLT Cit ZLOCK=
LAST YOLT G 2LOCK=
VOLT LG LEIGTH=

FILZHAE: C04152

FIAST VOLT Ci SLCCH=
LA"T VOLT v-\ l.)LCC:"=
VOLT ZLOCK LE!STH=

FILZNATZ: 004213
FIRST VOLT Qi SLCCK=
LAST YOLT Gf ZLOCK=
VOLT JLDG( EHNGTH=
FILEINE: 004223
FIRST VCLT O ZLOCK=

LAST VOLT O BLOCK=
YOLT 3LOCK LEHGTH=

FILEZHAIE : 204253

FI?ST VOLT Gt ELOCK=

LAST VCLT O SLQOCK=
YCLT ZLO2CK LENGTH=
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FIAST FREQ X CLCCK=
LAST FRED T TLGCK=
FREQ OLICK LENCTH=

FIRST FREQ CKX CLOCK=
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FILTWIZ: SOCTFY

I?S VOLT & ZL2eK= 3,39 FIRET FRET CK TLOTK= 3,75
LAST YCLT G0 ZLCOK= 12,18 LAST FRED Q7 LLoci= 15,20
VOLT LOZK LEMETH= 13,27 FRET DLOCH LZNGT= 13,25
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FISST VOLT 21X SLOCK= 3,37 FIRST FELT O ZL0CY= 3,7%
LAST VOLT 3K ZLOCK= 17,58 LAST FREN T ZLOCK= 14,00
YOLT SLOCI LENGTH= 13,39 FRED ZLOCK LEZIGTh= 14,25
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FILZNALE e COCTFS

FITSTVALT 3 Lot 5,07 FIAST FREN OX TLOCH= 3,00
AST ¥OLT o1 SLOCK= 15,28 LAST FREN 3¢ ZLOCH= 15,50
CIAT AL0ct Lzl 15026 FRED DLOSK LEGTHs 13,50

FILZIIAE s COSTFR4

- FIRST VOLT o CLoCK= FIRST FRE~ G kLuCK' 1.25
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4 LAST YOLT 2 3LOCK= 4 LAST FRE7 G( SLECK= 12,20
YOLT TLCCK LENCTH= .2 FREM SL2OW LEIGTH= 14,28
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| FILE Az 202721

FIDST YOLT 20 CLOSH= 4,36 FINST PSS A SLODE 4,73

] L"* YILT S0 oLantiE 13058 L ST FrEY 2% ~LO%Y= 14,00

. VLT L0 LIATIE 2015 FOIY ILG0K LEIGTHE  2.08
FILEIAE: 2O3TE2

X

' FINST VOLT G DLOT= 4,41 FINST FREN 5 DLOOVE 4,50

LAST VOLT CX ZLOCK= 14,07 LAST FRED OX ZLISK= 12,08
l* VOLT CLCC LENGTH= 10,45 FRED PLOCK LEHSTH= 120,50

| SIST YOLT O ILO0K= 3,15 FIRST FRES oK TLIOM= 3,30
f LAST ¥ALT G TLOGK= 13,30 LAST FRET 7X ZLOTH= 13,57
x JOLT "Lon LEISTH= 10,05 FRET TLOCK LIHOTH= 10,00
g

1

3 FILTIAT: CO3TE4

E

3 FINST VOLT €t 3LOCK= 2,37 FIRST FIE) O TLOTI= 2,30

A

LAST VOLT o0 ZLACK= 11,05 LAST FRET ! 04 TLONME 11,25

VOLT TLOON LZIGTH= 5,88 FREY DLCCH LENGTH= .73
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FILZIIAE: C03TES
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FIRST YOLT & 3LoCk=  1.91 FIPST FRET S LT
LAST VOLT G0 CLOCK=  11.09 LAST FRIZS O ZLOCK=
YOLT BLOGK LENGTH=  S,18 FRET CLOCK LENGTH
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